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ECONOMICAL COOKERY. 


One of the most remarkable and unlooked-for 
effects of the war upon domestic affairs has been 
the extraordinary impetus which it has given to 
electric. cooking and heating, which have made 
probably more progress in this country during the 
past three years than in the 10 years preceding.* 

This applies especially to the use of large cooking 
installations in connection with the supply of meals 


on a considerable sca@le, as in factories, restaurants, © 


&c., and so much practical experience with this 
kind of work has now been acquired that manufac- 
turers and supply authorities are in a far better 
position than they were before the war to cope with 
the requirements of each case on lines that guaran- 
tee success. We have confidence, fherefore, that 
in drawing their attention to a new opening for 
business which has recently presented itself, we 
shall not only serve their interests, but shall also 
render good service to the public. 

We refer to the strong movement which is now 
in progress towards the establishment of ‘‘ com- 
munal kitchens,”’ for the purpose of cooking meals 
for the public on a large scale, thus saving an 
immense amount of domestic labour at a time when 
such ‘labour is scarce, and ought to be dispensed 
with as far as possible, and at the same time secur- 
ing the highest measure of economy of fuel, food, 
and money when all these commodities should be 
husbanded to the utmost. As we have indicated 
above, it is precisely when employed on a large 
scale such as is called for by these kitchens that 
electric cooking is at its best. The descriptions 
given by Mr. W. A. Gillott of large modern cook- 
ing installations in his paper before the Institution 
of Electrical Engineers are so fresh in the memory 
of our readers that we need do no more than refer 
to them; but we may lay stress upon certain fea- 
tures of importance in this connection. 

As regards the running cost, Mr. Gillott’s experi- 
ence shows that with electricity at #d. a unit, and 
gas at 2s. per 1,000 cu. ft., the former is the cheaper; 
to the saving in cost must be added the saving in 
floor ‘space, the perfect, cleanliness and convenience 
of electric cooking plant, the absence of noisome 
fumes (which in a gas-heated plant necessitate 
special provision for ventilation), and the certainty 
of obtaining the same temperature, and, therefore, 
the same results in cooking time after time. Again, 
Mr. Gillott confirms the claim that electric cooking 
materially reduces the shrinkage of meat in roast- 
ing, his data showing a saving “of more than 10 per 
cent.; at the present time of scarcity this is a most 
important consideration. Lastly, the service of 
communal kitchens is essentially a day load, and 
will not make any additional call upon the generat- 
ing plant and mains. 

We suggest, therefore, that electri¢ity supply 
managers should do their utmost to induce the 
authorities to adopt electric cooking for these kit- 
chens, and we would particularly address this pro- 
posal to the engineers of municipal undertakings, 
seeing that the kitchens are under municipal con- 
trol, rendering their managers readily accessible to 
persuasion, and that the kitchens are often housed 
at the public baths, where hot water is obtainable 
on the most economical basis, and a supply of elec- 
tricity is usually available without the necessity of 


* Striking instances are given in our ‘‘ Notes’’ and “ City 
Notes to-day. 


[241] 


aw 

4 
4 

‘ as 


242 THE ELECTRICAL REVIEW. [Vol. 82. No. 2,103, Marcu 15, 1918. 


laying a new service. The opportunity is one which, 
on every count, ought not to be missed; and we 
may add that prompt action is essential, for the rival 
agencies are already opening g campaign with the 
same object in view. 


WHATEVER may be thought of 

“ Daylight the principle involved in the adop- 

Saving ’’ all tion of the ‘‘ Summer-time’”’ sys- 
the Year Round. tem—to our mind it is unscientific 

and artificial to the last degree, 
being, in effect, a device for tricking ourselves into 
getting up am hour earlier—it is not denied that 
under war-time conditions it results in a modest 
economy of fuel and facilitates the cultivation of 
allotments, and may be accepted, therefore, as a 
temporary makeshift until the nation grows up and 
is able to dispense with make-believe. But it is 
obvious that what is put on at the end of the day is 
—or ougnt to be—taken off the beginning of it, 
and hence if the period during which the device is 
employed is too greatly extended, we shall merely 
transfer the consumption of fuel for lighting and 
heating from one end to the other, with advantage 
tono one. This, in fact, is what already happens to 
some extent in the spring and autumn in the case 
of the many workers whose calling requires them to 
rise very early in the morning, and the extension of 
the period this year to embrace the whole interval 
between the vernal and autumnal equinoxes will 
aggravate the trouble. 

What, then, are we to say of the proposal put 
forward by Mr. Samuel Insull, president of the 
Commonwealth Edison Co., of Chicago, who, 
according to the Electrical Review of New York, 
strongly advocates a change in time all the year 
round ? 

Mr. Insull’s achievements and position in the 
electrical world are such that any proposition he 
supports ipso facto demands serious consideration. 
The conditions obtaining in the United States as 
regards working hours, &c., may differ consider- 
ably from those with which we are familiar here. 
Mr. Insull estimates that ‘‘ daylight saving ’’ for five 
summer months (sic. Would that we could look for- 
ward to five months of summer, instead of the scraps 
our climate allows of) would save the electricity in- 
dustry in Chicago about 15,000 tons of coal per 
annum, and the entire country 230,000 tons of coal; 
it would save the electric light consumers of the 
United States 7} million dollars a year, ‘‘ this being 
a loss of income to the lighting companies, with 
coal the only off-setting saving.’”’ All honour to 
Mr. Insull’s altruism. But if daylight-saving were 
made effective throughout the year, the day power 
load and evening lighting load would not overlap 
so much as at present, thus reducing the peak, and 
saving capital expenditure. This appears to be the 
main ground upon which he bases his contention. 

We, may point out, however, continuing fhe line 
of argument which we have put forward above, that 
if this course were followed there would be a heavy 
lighting, heating, and cooking load in the early 
morning, which might overlap the traction and 
power load sufficiently to reproduce the evening 
peak in the morning hours, in which case no advan- 
tage would be realised. 

There is also another aspect of the question to 
which attention may be directed—namely, that the 
peak is progressively diminishing in importance as 
the efficiency of lamps improves and the day-load 
curve fills up. Moreoyer, the adoption of electricity 
for heating and cooking is extending very rapidly, 
and these loads, whilst fairly heavy in the morning, 
have not been found to add materially to the even- 
ing peak. The shape of the load curve, in fact, is 
changing all the time, and it is not possible to pre- 


dict it very far ahead. On the whole, we cannot 
see that any appreciable benefit would be derived 
from the policy under consideration; it seems to us 
that it would in the end defeat its own object, for 
once the change was made, the time for the whole 
year would be permanently set forward, and people 
would gradually work into their old ways and times 
regardless of the clock, which . eventually would 
have to be set forward again. It reminds us of the 
kitten chasing its own tail. 


Ir. is certain that a vety pro- 
The Electrical minent part will be played by 
Regeneration electricity in connection with the 
of France, restoration and reconstruction of 
the regions devastated by the 
enemy in the North, North-East, and East of 
France, which constituted some -of the richest 
industrial districts in that country prior to the war. 
Already the competent authorities, assisted by the 
interested professional organisations, have prepared 
a scheme relating to the measures to be adopted for 
restoring the economic life of the areas in question 
on their return to the rightful owners. | 
Among the urgent problems which will then arise 
will be that concerning the supply of power to all 
the establishments (textile, sugar, coal, engineer- 
ing, chemical, iron and steel, paper, &c.) which 
will be raised from the ruins. In 1912 the steam 
plant in the districts ravaged by the invasion was 
distributed over 10,575 establishments, with an aver- 
age power of 102 H.P. On the other hand, the output 
capacity of the distribution companies amounted to 
about 57,000 H.P., and the length of mains to 


* approximately 3,100 miles. It is assumed that pri- 


vate steam plant, central stations, pole lines and con- 
ductors will have entirely disappeared. It would, 
therefore, seem that the only meahs of their attain- 
ing the desired object will be by the organisation 
in a rational manner of the production of electrical 
energy in large works erected on the most favour- 
able sites, interconnected.and supplying sub-stations, 


whence the distributors would be taken to the’ 


different localities. Before the war there were 
no fewer than 236 central and private stations of one 
kind or another for the purpose of distribution in 
the districts .under consideration. This economic 


‘error, according to the scheme now under discus- 


sion, is to be remedied by the erection of large 
stations, which will render useless any small plants 
in the future, will reduce the transport of coal, and 
render the railways better able to convey materials 
for the rapid reconstruction of the districts con- 
cerned. 

The Chambre Syndicale des~Usines d’Electricité, 
in a report presented to the Ministry for Public 
Works last September, estimates that it will be ad- 
visable to lay down plant of 300,000 H.P. for the 
purpose in question, of which 100,000 H.P. should be 
ready on the cessation of hostilities. The Chambre 
suggests the adoption of the 3-phase system at 50 
periods, with identical generating sets each of 5,000 
Kw. In addition, the Syndicat Professionel des Pro- 
ducteurs et Distributeurs d’Energie has made a 
study of the question of the unification of the pres- 
sures of transmission and distribution, and has set 
forth proposals which, in the opinion of the Syndi- 
cat, appear the best adapted to the purpose. The 
whole programme is now in course of execution. 
As, however, time will be required for the erection 
of the permanent stations and transmission lines, 
and energy will be needed at once; it is intended to 
construct temporary stations at first, which will be 
equipped with the generating sets on order, whilst 
at the same time recourse will be had to the surplus 
of energy available at the works erected by the 
military authorities in proximity to the front and in 
the reconquered districts. 
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ELECTRICAL DEVELOPMENTS IN ITALY. 
By E. STRACHAN MORGAN. 


(Continued from page 221.) 


In Italy, distances of over 350 miles are already 
contemplated; this means that not a single town in 
the kingdom need be without electric service. The 
importance of this can hardly be over-estimated in 
view of the fact that Italy is almost the only indus- 
trialised country which has no coal mines, and that, 
in compensation, it has more potentialities of water- 
power than any other country. It_is estimated that 
the water-power theoretically available reaches the 
enormous amount of 40,000,000 H.P. It is most 
unlikely that more than a small fraction of this 
will ever be harnessed, even allowing for the greatly 
improved methods of utilisation that are sure to 
come im the future. The estimates, official and un- 
ofhcial, of the power awaiting development vary 
from 2,000,000 to 6,000,000 H.P., but these are neces- 
sarily rather vague estimates. The official estimate 
of the Genio Civile is 4,000,000. Signor Omodeo 
thinks that less than 10 per cent., perhaps less than 
5 per cent., of the possible available power is now 
utilised. 

A conerete example of what has been done by 
judicious embankment, even on a small scale, throws 
some light on these possibilities, and seems to 
justify enthusiasm. The Brassinone, a small tor- 
rent in Emilia that barely sufficed to provide 25 H.P. 
to a mill, now distributes from 5,000 to 6,000 H.>P. 
In any case, it is most unlikely that either capital 
or industrial leaders will be available to utilise the 
minimum estimate in less tham several decades. 

The development of this industry during the past 
20 years may be considered under four aspects: 
(1) The increase in the number of installations; (2) 
the gradual disappearance of the smaller companies 
either by amalgamation with, or absorption by, the 
larger; (3) the steady decrease in the price of the 
Kw.-hr.; (4) the riveting of the German grasp on the 
companies. 

(1) It would hardly be possible to give the number 
of installations at any time with accuracy, and even 
if this could be done it would be but a momentary 
truth, as they are constantly varying; but it may be 
briefly stated that whereas in 1891 only 250,000 H.P. 
were utilised, the latest information is that rent was 
in 1915 paid for 1,000,000 H.P. It should be noted, 
however, that rent is in sume cases paid in order 
to keep unused concessions alive; on the other hand, 
the industrial potentiality is always about 10 per 
cent. greater than the H.P. on which. rent is pafd. 
In some cases, too, rent is paid in order to prevent 
a rival from utilising what the concessionaire can- 
not at the time use. 

Accepting the accuracy of these figures, it would 
seem that the average annual increase of power used 
amounted during this period to about 30,000 H.P. 
per annum. During these years experience taught 
the lesson that only enterprises on a large scale 
were economically sound, and this is indicated by 
the scale of the demands made. These were on an 
average:—For the years 1885-1886, 36 H.P.; 1889- 
1892, 130 H.P.; 1897-1898, 230 H.P.; 1909, 2,160 H.P.; 
and since then applications have been made for 
installations as large as 100,000 H.P. 

In this connection, the following extract from a 
statement recently made by Signor Semenza (Pre- 
sident of the Electrotechnical Association) is of in- 
terest : — 


‘ No official statistics are available later than 1898. 


I have, therefore, had to depend for information as 
to the present position on such inquiries as I have 
been able to make. I have been able to get at the 
facts regarding 200 new plants, nearly all of which 
are of considerabl€ importance. I have no details 


of the numerous small plants, but their total output 
may amount to 86,000 H.p. The total horse-power . 
of these 2do large plants, established since 1898, 
amounts to about 593,000 H.P.; add to this the 
123,000 H.P. existing in 1900, and the total comes to 
716,000 H.P. in 1909. The small unenumerated com- 
panies produced, I assume, not less than 72,000 H.P., 
and thus all the installations in Italy sum up to 
about 890 u.p. Of the new plants about 580,000 
H.P. are water-power, and 110,000 steam. The 
average annual increase may thus be put at about 
60,000 H.P., and the capital invested during the 
period at about L500,000,000.”’ 

If the annual rate of increase has remained con- 
stant 1909-1917, this would imply a present horse- 
power of 1,200,000. It is probably rather less, as 
the rate of development had shown, at least till the 
outbreak of the war, a teridency to:decrease. On 
the other hand, a very gteat impulse has been given 
to the use of electricity for munition factories, &c., 
during the war. No figures relating to these deve- 
lopments may be published, but when they are re- 
vealed, and when the potentialities of the power thus 
developed are released for peace work, it will be 
found that the foundations have been laid for some- 
thing like an industrial revolution. 

Signor Semenza enters. this caveat:—‘‘ The 
figures given above must not be taken to represent 
that actually utilised, as part of the water-power is 


. maintained as a reserve, and part of the steam power 


is destined to take the place of water-power during 
periods of drought. Making all allowances, we may 
reckon the power really used at 630,000 H.P. to 
680,000 H.2.”’ 

This estimate, if applied to later installations, 
would reduce the 1,200,000 H.P. nominal of the pre- 
sent time (1917) to about 960,000 actual, of which, 
if the proportion continues to be as it was in 1909, 
about 770,000 H.P. would be water, and 190,000 H.P. 
steam. 

There is a considerable difficulty in reconciling 
the statistics published with regard to the use of 
water-power. In the first place, there is some un- 
certainty as to what proportion of water-power is 
used directly, and what applied to the development 
of electricity. Italian statistics are always admir- 
ably neat, but do not always hold good under analy- 
sis, but we shall not be far from the mark if we 
assume that 88 per cent. of water-power and 53 per 
cent. of steam are converted into electric energy. 
Signor Lanino tells us that rent is paid on 1,000,000 
H.P. We may assume that a great part of the 
250,000 H.P. used before 1891, and therefore non- 
electrically, have since then been diverted to electric 
power, so that these figures imply that the electric 
horse-power is very considerably more than 750,000 
H.P., probably more than 900,000 H.P. On the other 
hand, an equally good authority, Signor A. 
Omodeo, tells us that at the end of 1915 the entire 
share and debenture capital employed in the distri- 
bution (and production) of electric power amounted 
to L600,000,000 distributing 1,000,000 H.P. 

Allowance must be made for the fact that though 
many companies state that part of their energy is 
produced by water-power and part by steam, they 
do not inform us what is the proportion of one to 
the other, nor how far steam power is looked on 
merely as a reserve. 

Some important companies, such as the Societa 
Elettrica del Adamello, which deals with 50,000 H.P., 
seem from their balance-sheets to have no steam 
plant. On the other hand, the Societa Toscana per 
Imprese Elettriche, though it rents some water- 
power from another company, degends mainly on 
steam. Generally, however, one may say that the 
tendency is to use the steam plant merely as a 
reserve in case of the breakdown of water-power, 
and that as the water system is more and more per- 

fected the use of steam will diminish. One reason 
that prevents or delays the substitution of water- 
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power for steam is the large capital needed for the 
installation of -hydro-electrical works. Signor G. 
Semenza states that this cost, including provision of 
water-power, transmission lines, transformers, &c., 
amounts to L1,430 per H,P., as against L500 per 
H.P. for steam. 

(To be concluded.) 


THE CONTROL OF LARGE AMOUNTS 
OF POWER. 


By E. B. WEDMORE, M.I.E.E. 


(Abstract of paper read befare the INSTITUTION OF 
ELECTRICAL ENGINEERS.) 


THe increasing use of electrical energy and its economical 
production require the use of larger generating stations and 
the linking together of existing plants. These extensions in- 
volve something more than the use of larger units and the 
adding of unit to unit. New conditions are reached. Factors 
which were negligible in smaller aggregations of plant be- 
come serious and limiting features. 

‘Lhe forces accompanying a disturbance are increased, and 
the total number of disturbances to which a system is sub- 
jected increases automatically with each extension ; thus there 
are introduced new problems in the design of individual parts 
of the plant and in the arrangement of them. . 

There are no insurmountable difficulties in the design of 
larger machines, heavier cables, and of switchgear all able 
to cope with larger forces than have yet been met with, but 
a little consideration will show that the limiting features are 
to be looked for not only in the generating station, but in 
the distributing system. Stations and networks spread over 
a large area may be coupled together without necessarily 
seriously modifying the forces to be dealt with at any point, 
but a striking characteristic of developments now in prospect 
in the principal industrial areas is the increased concentration 
of large amounts of power in small areas. This inevitably 
follows the extended use of electricity for domestic purposes 
as well as for power oa aes and introduces new condi- 
tions not yet fully recogn 

One may double the size of a generating station with 
advantages ‘in economy, and without excessive expenditure 
on switchgear, to take care of the conditions in the station 
itself; but for every machine, switch, and conductor in the 
main station there are. large numbers of smaller machines, 
switches, and conductors in the distribution system, and if 
these also are subjected to increased forces a very heavy 
expenditure may be necessary to ensure satisfactory service. 
Not only is this true as applied to an individual town, but 
similar conditions may arise where a _ large bulk-supply 
scheme is devised, and a number of existing small plants are 
linked up to a common and larger source. 

It is, therefore, very necessary to give full consideration to 
the new conditions introduced, and in this paper an attempt 
is made to anticipate the probable developments of the imme- 
diate future, and to show how the conditions arising may be 
dealt with. 

The problem of maintaining continuity of supply and of 
protecting the plant is found to require for its solution the 
proper proportioning of the impedance of the different parts 
of the system. 

In this country machines are already building in sizes up 
to 40,000 K.v.a., and larger sizes are building in the United 
States. Stations have been laid down for an ultimate output 
exceeding 200,000 k.v.A., and this figure has been approached 
in_installations already in operation. 

It is thought that in this country for some years to come 
the requirements will be met with stations not greatly ex- 
ceeding 100,000 K.v.a., and mostly with generating units not 
exceeding 20,000 to 30,000-K.v.a. maximum rating. 

It is not only the difficulties of water supply that tend to 
limit the size of stations, but in areas within which 200,000 
K.V.A. can be utilised there will generally be economy in 
distribution by the employment of two 100,000-K:v.a. sta- 
tions, it being under suitable conditions more economical to 
transport coal and water than to transmit electricity, 

As for the size of generating units, it will be seen in what 
follows that the general use of units of the order of 50,000- 
K.V.A. output would throw excessive stresses on distribution 
apparatus and small plant generally unless special precau- 
tions were taken. A large unit may fail at a time when 
another similar units temporarily out of commission, point- 
ing to the provision of two spares of the largest size, or an 
equivalent in smaller machines. This and the fact that such 
large units could not be employed economically except on 
large interconnected systems with a total output greatly ex- 
ceeding 100,000 x.v.a., all supports the contention for the 
general use of machines of 20,000 to 30,000 K.v.A 
These machines, generating at about 6,000 volts, will be 


used mostly with transformers . aeons up to 20,000 or 30,000. 
volts for transmission. Generally the machine and trans- 
former bank will form one unit, all switching being carried 
out on the high-voltage side. There is likely to be an increas- 
ing use of overhead lines for distribution’ of small amounts. 
of power over large areas, but large amounts of power will 
be distributed through underground cables, on account both 
of. increased freedom from disturbance and of convenience in 
negotiating densely populated areas. 

Means must be found to ensure maintenance of voltage at. 
all parts of the system, and to prevent the disturbance of 
running machinery. Means must also be found to limit the 
power which can be concentrated at any point on a fault 
occurring, and to a figure not calling for excessive expendi- 
ture in the construction of individual pieces of apparatus. 

By suitably oo age the impedance of the different 
parts of the system, and by the employment of quick-acting 
selective protective apparatus, we can, however, both limit 
and localise these disturbances. 

On a large plant we can to a considerable extent regain the 
easier conditions of small plants by dividing the system into 
sections and paralleling these through reactances. This will 
admit of the interchange of energy for purposes of economy, 
and at the same time limit both the interchange of energy 
during severe faults and the disturbances of sound sections. 

The employment of reactances for interconnecting, whether 
between bus-bar sections in an individual station, in trunk 
mains between bus-bars in different stations, or in intercon- 
nectors between adjacent parts of the distributing system, 
has the distinctive merit that, so placed, they carry only that 
portion of the lead which is being transferred from_ section 
to section, and thus waste a minimum of energy, and do not 
interfere with regulation. 

Reactance may also be employed in series in any part of 
the system, but, so used, the reactance will have to carry 
the total load fed to that part. 

Wherever employed, the reactance limits the disturbance 
in all parts of the system beyond it, and tends_to isolate the 
disturbance from all parts nearer to the source of supply. 

In discussing the use of reactance it is found convenient 
to rate the reactance in terms of the percentage reactive: 
voltage-drop it will give on the full-load rating of the part 
of the plant with which it is associated. Just as we speak, 
for example, of a transformer having a reactance of 4 per 
cent., so we speak of a bus-bar section .reactance of 10 per 
cent. based on the current rating of the section. 

Reactance may be employed at the source, viz., in or. with 
the generators themselves, where it need not interfere with 
the losses. It is anticipated that this method will be carried 
further than it has been hitherto. It is quite feasible to. 
build machines economically with much larger internal re- 
actance than has been common practice. The inherent regu- 
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Fic. 1.—Curves SHOWING DECREMENT OF SHORT-CIRCUIT 
CURRENTS IN A TYPICAL GENERATOR. 


lation will not be so good, but the normal load fluctuations. 
on large plants with large machines are relatively slow, so. 
that no difficulty arises in practice. 

Most generating sets will be used in conjunction with step- 
up transformers, the machine and transformer forming one 
unit. In this case, the transformer reactance will be addi- 
tional to that in the ge my and will add, say, 4 per cent., 
but there is no reason why the transformer should not be 
designed to give more than this, and at a lower cost than 
that of employing a separate external reactance. 

Generator reactance serves only to reduce the magnitude of 
thé short-circuit currents, and does nothing towards main- 
taining the supply voltage in the rest of the system in the 
event of loss of voltage by a fault at a poimt. In order to. 
maintain the supply voltage, we must employ a proper ratio 
of bus-bar reactance to generator reactance, and of feeder 
reactance to generator reactance; and as it will be found that 
the amount of bus-bar or*feeder reactance which can be used 
is limited on account of interference with regulation, it fol- 
lows that thé generator reactance is also limited if a proper 
ratio is to be maintained between the two. 

The rush of current which follows the development of a 
fault demagnetises the field and reduces the current values, 
as indicated in fig. 1, but at the first instant the field is sus- 
tained by eddy currents set up in the magnetic circuit, ag 
the current is limited solely by the reactance ‘of the windin 
The employment of artificial reactance in series with 
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load leads in any case to waste of energy and impaired regu- 
lation, and is, therefore, to be sanctioned only where no 
better solution is available. 

Resistance and reactance in an individual feeder anywhere 
in the system affects disturbances in the following manner :— 

(1) The feeder impedance helps to maintain the voltage on 
ull parts of the system connected on the source side of the 
impedance. 

(2) The feeder impedance assists in limiting the magnitude 
of the fault current at any point beyond the impedance. 

(3) The voltage at all points beyond the impedance is 
equally disturbed. 

Lf artificial reactance is to be employed, functions (1) and 
(3) call for the reactance to be located as near as possible 
to the point to be protected, whilst function (2) calls for the 
i 4 to be located as near as possible to the source of 
supply. 

Inherent reactance may be utilised, however, in such a way 
as to serve all three functions, as may be seen by comparing 
figs. 2 and 3. Fig. 2 shows power fed through eight feeders 
to two sub-stations and distributed through 10 . outgoing 
feeders. In fig. 3 the same eight feeders are divided into 
four groups of two, and there are 16 outgoing cables of 
section. 

It is clear that in the latter diagram we have not only 
increased the number of sections, and thereby reduced the 
area affected by a given fault, but we have doubled the yn- 
pedance between each sub-station and the main station, and 
greatly increased also the impedance in the outgoing feeders.* 
Thus by separation of feeders we can introduce more imped- 
ance both near the source and near the parts to be protected. 


Bushar at source busbar at soarec 


Fig, 2. Fig. 3. 
Vic. 2—ARRANGEMENT OF FesperRs Givinc Low INHERENT 
IMPEDANCE. 
lig. 3.—ARRANGEMENT OF FrEDERS GIVING HiGH INHERENT 
IMPEDANCE. 


At the same time, if the total section of copper remains 
the same (neglecting the slight impairment of load factor), 
the losses are not increased and the regulation is unaffected. 

In large systems where step-up and step-down transformers 
are employed, these introduce further inherent reactance, so 
that in practice, except where there is considerable concen- 
tration of load, the use of artificial feeder reactance should 
be avoidable. 

Where artificial reactance is required it should be put as 
near as possible to the point to be protected. 

The use of series reactance interferes with the regulation 
to an extent which may be quite serious for lighting unless 
the energy is transformed to continuous current. The per- 
missible pressure drop ultimately decides the practicability of 
the proposition. 

We conclude that inherent reactance should be utilised as 
far as possible, and additional artificial reactance should be 
used only to ensure that disturbances should be sufficiently 
localised and plant adequately protected against excessive 
stresses. These two conditions require a similar distribution 
of reactance in the system, but the results obtainable from 
the standpoint of voltage disturbance depend upon the kind 
of plant employed 

Where the distribution is by transformer, the voltage must 
necessarily be disturbed to an extent visibly affecting the 
lighting on sections adjacent to the faulty one, but the dis- 
turbance will last only until the protective gear has isolated 
the fault. 

In the case of induction-motor-driven sets a heavy fall of 
voltage is not serious so long as the fault is cleared in about 
two seconds or less, which lies well within the capacity of 
inodern protective apparatus. 

In the case of rotary converters and synchronous’ motors, 
we have only approximate data. A rotary converter running 
fully loaded will not be pulled up if the voltage falls to one- 
third or one-quarter of normal, but the machine is sensitive 
to sudden changes of phase angle. The reactance which 
limits the voltage drop also reduces the phase-swinging. 


*From the practical standpoint, fig. 3 may require more 
cables by way of spares, and a larger staff of attendants, but 
there is an offset in that the sub-stations may be placed 
nearer to the demand and the average. length of the feeder 
redueéd.* Moreover, cable can bé reffuced by interconnecting 
stationaetf appropriate protective apparatus is employed, so 
that,"inefaet, sub-division can be pushed a long way without 
incréased ‘cost of distribution, and with great advantage from 
the ‘standpoint of continuity of service. 


Faults remote from the source present no difficulty, but we 
cannot employ sufficient reactance in outgoing feeders in the 
generating station to prevent the voltage being pulled down 
on a fault. It is likely, however, that the machines on sound 
circuits will not be disturbed if the voltage does not drop 
below 50 per cent. of normal at the source. At the first in- 
stant the drop will be much less than this, but the generators 
will be quickly demagnetised, and the voltage will approach 
the limit in less than a second. 

If the generators have a short-circuit reactance of 15 per 
‘cent. and are furnished with potential regulators; it is likely 
that they would require a feeder reactance of 33 per cent. 
based on the generator rating to meet this condition. It is 
not possible fully to protect the rotary converters all the 
time, even with reactances in each outgoing feeder. 

In modern practice, where the mid-point of the system is 
earthed, all faults to earth will be cleared without serious 
voltage disturbance; and the large majority of cable faults 
in particular are of this character. The conditions are fur- 
ther greatly improved by the employment of quick-acting 
ew able to clear a fault in one-fifth of a second or 
ess. 

The method of empleying bus-bar reactances is intimately 


connected with the subject of the design and arrangement of 
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Fic. 4.—Srar Rina Designs or Bus-Bars AND REACTANCES. 


the*bus-bars themselves. It is sufficient here to recognise that 
there are two distinct methods of connecting up the react- 
ances, known respectively as the ‘star’ and “ring’”’ 
methods, and illustrated in fig. 4. Qhe star design is generally 
preferable after considering the operating conditions. Either 
system will give about equal protection, but heré, again, the 
advantage in the extreme case lies with the star design. 

It is the system which has to be sectionalised, and not the 
main bus-bars alone. Clearly the sectionalising of the bus- 
bars is of very little value if the sections are tied solidly to- 
gether outside the generating station. This requires that 
there shall be a correspondence between the bus-bar sections 
and the sections of the distributing system. The ultimate 
plan must as far as possible be pre-arranged from the com- 
mencement so that adequate provision may be made in each 
section of the bus-bar for the ultimate equipment. required 
by the corresponding section of the distributing system. 

Current-limiting Effect—In considering what results can 
be obtained by the use of bus-bar reactance the subject of 
the transfer capacity required is important, because for a 
given voltage difference between sections the amount of cur- 
rent to be transferred limits the amount of reactance which 
can be employed, and therefore the amount of protection 
obtainable by this method. 
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Fic. 5.—ILLUsTRATION OF RATING OF REACTANCE. 


In’ investigating the limiting effects of. different combina- 
tions of reactances, the reactance associated with an indivi- 
dual machine, whether internal or external, or in the step-up 
transformer, is treated as one item, described as generator 
reactance and indicated by the letter A. The bus-bar react- 
ances, however connected, are indicated by the letter B. 
Thus in fig. 5 A = 14 per cent., B = 14 per cent., and B/A 


Fig. 6 gives a good idea of the results obtainable by the 
introduction of bus-bar reactances. ._The short-circuit current, 
on the assumption that no reactance is employed, is taken as 
unity, and the curves show how much this figure is reduced 
by the employment of bus-bar reactance. It will be seen, for 
— that with B/A = 4 and with five:bus-bar sections 
t 8 


ort-circuit currents are more than halved. With five - 
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bus-bar sections, with generator reactance of 17 per cent. and 
bus-bar reactance of 6 per cent., it is possible to keep the 
maximum value of the short-circuit K.v.A. down to three 
times the plant capacity, instead of 10 times the plant capa- 
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city, # common figure at the present day. That is, we build 
a 100,000-K.v.a. plant in which the conditions will be no 
more severe than in a present-day 33,000-K.v.a. plant. 


(To be continued.) 


DISCUSSION. 

Mr. C. BP. Sparks recalled the effects observed on in- 
creasing the size of plant tenfold in the early days of the 
London Electric Supply Corporation, and expressed agree- 
ment with the author’s remarks on the use of reactance and 
sectionalising for the limitation of disturbances; reactance 
in series he considered a mistake, as generators and trans- 
formers could be designed to give any desired reactance. 
Automatic regulation was indispensable to the maintenance 
of steady pressure. Referring to switchgear, he agreed that 
this country had led the way, and continued to do so, and 
he understood that the programme of the Sub-Committee on 
Coal Conservation presented no difficulty to the manufac- 
turers. 

Mr. H. Brazit referred to the heating of cables by very 
large currents, and doubted whether the figures given by the 
author were attainable in practice, owing to ohmic resist- 
ance and the reactance of bends in the cables; he had known 
a 10,000-volt are some inches in length to hang on for some 
time without blowing a 180-ampere fuse. The destructive 
effects of direct-current arcs were much greater than those 
of alternating-current, thanks to the effect of reactance in the 
latter case; a fuse which was shorted close to a big battery 
exploded violently, parts of the device being blown to a 
considerable distance. He agreed that circuit-breakers were 
in many cases a source of trouble, and recommended Mr. 
Partridge’s device. For high-pressure fuses in feeder circuits, 
silver wires in oil had done very well indeed; they had inter- 
rupted short circuits on 4,000-K.v.a. without breaking the 
glass cases. He preferred fuses to automatic switches. 

Capt. A. M. Taytor was, in the main, in agreement with 
the author’s conclusions. He thought, however, that the 
author had somewhat over-stated the case for reactances in 
the bus-bars, in so far, at least, as related to the potential dif- 
ference between adjacent sections. On referring to Mr. Wed- 
more’s fig. 24, it was found that, with 15 per cent. reactance 
in the bus, only 0.15 of the load of the bus eould be trans- 
ferred from adjacent sections, if the voltage rise was not to 
exceed 1 per cent. To transfer half of the load would re- 
quire something like 3} to 4 per cent. of potential rise, or, 
say, 400 volts between bus-bars on a 10,000-volt system. 
sub-stations fed from different sections of the main bus-bars 
would therefore be at from ‘400 to 1,000 volts difference of 
potential among themselves, and interconnectors would be 
impracticable, which took away two or more stand-by cable 
connections from each sub-station. Another difficulty was with 
the generators. Let them consider three bus sections, each with 
its own generator, and that the central section, owing to 
irregular distribution of the load, was greatly overloaded. The 
two outside generators are arranged to supply current through 
the reactances to the central section at unity p.r. If, now, 
the actual load had a power factor even as high at 0.8, 
there would still be a 60 per cent. lagging component which 
had to be supplied by the central machine, and if the p.r. 
of the load happened to be 0.6 it would be much worse. The 
central generator, therefore, was “‘ fed up” with magnetising 
current, and might easily be down to 0.6 p.r. This meant that 
its angular position was some 60 deg. different from that of the 
two others, and if a “‘ short” occurred there might be con- 
siderable phase-swinging, with even risk of its falling out of 
step. The author said that the advantage in employing react- 
ance in the generator was that (1) it was cheaper. (2) it did 
not hinder voltage control. With reference to the first, his re- 
collection was that, in competition with another firm of cer- 
tainly equal reputation, the machine with the external react- 
ance came ont the cheaper (including the reactance), and he was 


also informed by the builders that with still bigger machines 
the advantage would be increased. From the user’s point 
of view, he still maintained the greater security of the external 
reactance which could, in addition, be incorporated in the main 
bus reactance chamber, and then served to protect the main 
cables (to the generator), and even the generator oil-switch 
itself. With regard to Mr, Wedmore’s point (2), he knew of 
no voltage control difficulties that did not apply equally to 
the two cases. The speaker fully agreed with Mr. Wedmore’s 
notes about the forces obtaining between conductors. The 
yreat value of the reactance, as against any known form of 
switch, was that it operated in time to prevent the first hal/ 
wave of current from being generated. It was this first half 
wave that did the damage to the windings of generators, &c. 

Mr. E. P. Howuts drew attention to the immensity of the 
forces involved in the operation of modern plant; on one 
occasion a 6,000-K.v.A. set broke down, and the smoke filled 
the engine-room, so that the\switchboard could not be seen 
for some time; in another case a switch disappeared, and 
in connection with a third breakdown the explosion was 
heard three miles away. With the aid of reactance the short- 
circuit current could be limited to 10 times the normal value, 
but the restricted value of the short-circuit current of a 
modern large set was greater than the unrestricted value of 
the short-circuit currents of the smaller sets that we had 
been accustomed to. It appeared to him a barbarous method 
to break a short circuit on the switchgear; the current should 
be limited before the switch was opened. 

Mr. A. Hamitton, ELLis said that some years ago react- 
ance was considered anathema in electrical supply; now one 
was told to install it almost ad lib. The first suggestion came 
from those who studied supply phenomena, the second from 
manufacturers. But did not the first suggestion still hold 
good? He had noticed that the majority of reasons for doing 
this, that, and the other in the supply business did not 
come from those who had to live with the job; it might be 
because the latter had their time fully occupied looking after 
the breakdowns, &c.; of the plant supplied. Was the 
installing of reactance coils another camouflage for protect- 
ing faultily designed apparatus? In large cable systems they 
got maximum capacity effects, and if they wént on adding 
inductance in the shape of reactance coils he had not the 
slightest doubt there would be a tendency for resonance to 
occur. The author did not say anything about the frequency 
of supply. If his figures were based on 25 cycles, then for 
a periodicity of 50 they would require much less artificial 
reactance, and probably none at all. The author said that 
there were no difficulties (meaning, presumably, commercial 
difficulty) in designing apparatus to withstand the inureased 
strains; they why add reactance? It was said that reactance 
coils limited the disturbances; well, did they? He knew of 
a 50,000-K.v.A. station where a large machine failed, and the 
switch failing to clear properly, the resulting arc involved the 
whole switchgear, &c., shutting the station down. A similar 
thing happened in another station due to the failure of a 
current transformer, although both were protected with re- 
actance. One could not say where an arc would finish, 
although one might strongly suspect where a breakdown 
would occur. Another point with these breakdowns was 
that, although both stations were equipped with the latest 
relays, &c., they were made inoperative due to the control 
wiring getting burnt up. His experience with reactance coils 
had not been an unmixed blessing. The most violent short- 
circuit he had ever had occurred only that week, due to the 
failure of one of these coils, and before adding apparatus 
which was liable to breakdown itself, increasing the cost 
and layout, other ways should be given very careful considera- 
tion to carry out the same thing economically. Even the 
author himself said that each piece of apparatus added weak- 
ened the chain, and automatically increased the risk of 
breakdown, so why perpetuate it? He could not see what 
the author hoped to gain by stepping up to high pressure 
for a 3-mile distribution; was he more immune from break- 
down at 20,000 volts than at 6,000 volts, or could he give the 
cost for 6,000 volts against 20,000 volts, including the step-up 
and down transformer? It might be that after running these 
super-stations some time we should be like the Germans, 
having bitten off more than could be chewed. : 

Mr. J. S. HigHrretp said that he was quite certain thal 
simplification of the apparatus was most important; perfect 
certainty of action and great speed were essential. He hail 
been associated with the late Mr. Duddell in experiments 
on a device depending on the fact that an are could not be 
maintained between certain metal contacts with less than 
500 volts; a switch constructed of metal disks opening slightly 
in succession operated with great success on 10,000 volts. It 
was tested up to 600 K.v.A., but was found to be fully covered 
by a German patent; why was it not in use? In connection 
with the general extension of electricity supply, difficulties 
arose in tapping off for small consumers from lines at 20,000 
volts; the amount of gear required was nearly as great for 
50 xw. as for-200 kw. In farming districts, 20-Kw. con- 
sumers would wish to be supplied from the high-pressure 
lines, but there was no cheap way of tapping them. 

Mr. F. H. CioucH said that it was quite possible to pro- 
vide 20 or 30 per cent. of reactance in the generators, where 
it would protect not dnly the generators, but also the ex- 
ternal apparatus, and maintain the continuity of supply. He 
recommended the use of generators with high reactance and 
autematic regulation of pressure; in large power station’ 
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hand regulation would be pone In America the supply 
was usually converted to direct current; the power factor 
could therefore be maintained at unity, and reactance could 
ie put in each feeder sufficient to absorb the whole voltage 


with a comparatively stall current flowing. Here we dis- 
tributed alternating current, introducing difficulties of regula- 
tion. Small feeders should be used, with, say, 5 per cent. 


reactance. Lf heavy feeders were employed, large reactance 
should be. inserted, and the voltage should be controlled at 
the far end. 

Mr. A. R. Everest said that with very large plant one must 
provide correspondingly large factors of safety in the small 
details. That was sufficiently difficult now, but would be 
much worse when the “ super-power”’ plants were at- work. 
The reactance referred to in the paper was that which existed 
under normal conditions, but if a machine became saturated, 
the reactance would disappear; the value of the reactance 
should be reckoned with due allowance for the actual condi- 
trons, 

Mr. J. H. SAnDirorD said that they were all agreed that re- 
actance would be necessary between the sections of the bus- 
bars, and suggested that the reactance coils should be stan- 
dardised. He suggested porcelain in preference to concrete 
in the construction of the coil, and thought that the bare 
copper winding shown in the paper would collect dust, and 
lead to breakdowns beéween the end turns. 

In reply to the discussion, Mr. Wepmore said that the 
proportions of reactance which he advocated now were about 
the same as 10 years ago; considerable departures could be 
inade from the ideal conditions without serious results. The 
frequency assumed for the purpose of the paper was 50 
evcles per second. Fuses could be used for small currents, 
but were not in competition with oil switches. Concrete 
was used in reactance coils for the sake of strength of con- 
struction. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. 


A Large Motor-Converter. 

Our illustration, fig.1, shows a 2,000-Kw., 50-cycle, Peebles motor- 
converter, recently manufactured for the Sydney Municipal Council, 
Australia ; this makes the fourth 50-cycle motor-converter unit 
supplied to the municipality in question, the ofher three machines 
each being of 1,000 Kw. capacity. 

A few years back Messrs. BRUCE PEEBLES & Co., LTD., of 
Edinburgh, the manufacturers of these machines, supplied to the 
Manchester Corporation a 2,200-Kw., 50-cycle motor-converter ; 
since that time they have received an order for a 2,000-Kw. motor- 
converter (not yet manufactured) for Johannesburg Municipality, 
and within the past few weeks the Manchester Corporation has 


Fig. 1.—PrEBLES 


placed an order with them for a still larger machine, this time 
of 2,400-Kw, capacity. These, we are informed, are the largest 
50-cycle converting units which have ever been manufactured in 
Great Britain. 

The mschine shown in the illustration, which runs at 300 


‘P.M, {8 arranged with three pedestal the bedplats 
‘s oplit lonpitidinally, the being machined and 


2,000-Kw. 300-R.P.M. Moror-CONVERTER FOR SYDNEY. 


bolted together. Barring gear is provided for barring round the 
rotating element for cleaning or other purposes when the machine 
is not in operation. 

The A.c. supply, which is switched direct on to the stator, is 
three-phase, 50 cycles, 5,000 volts, and the continuous-current end, 
which is shunt-wound, gives its output at 485—540 volts. Owing 
to the heavy continuous current, viz., 4,125 amps., the D.c. end— 
as will be noticed from the picture—has a double commutator, and 
the brush gear, which is carried from the bedplate, is of 
particularly substantial construction. 

The machine is designed to deal continuously with an out-of- 
balance current equal to 25 per cent. of normal full load, /.., 
about 1,000 amps., and with this out-of-balance current the 
voltage difference between the two halves will not be more than 
1 per cent. of the voltage across the outers. 

This particular set, for special reasons, is started up from the 
p.c. end by means of a multiple-lever starter, which is short- 
circuited with a 4,000-amp. heavy laminated short-circuiting 
switch after the machine has been run up to speed. When it is 
installed in Sydney the starter will be mounted on the bedplate 
between the a.c. and D.C. machines, giving a very compact 
arrangement. 

The A.c. rotor is provided with slip-rings and the usual short- 


. circuiting gear, which latter is brought into use after the rotating 


element has commenced to revolve, but in the event of the machine 
ever having to be started from the A.c. end, the slip-rings and 
short-circuiting gear will come into operation in the usual way 
for A.c. starting. 

The guaranteed efficiencies are 93°5 per cent. at full load, 93°25 
per cent. at three-quarter load, and 92°5 per cent. at half loa. 
The temperature rise will not exceed 70° F. after six hours’ full 
load run, and when supplied with alternating current at 5,000 
volts, and with the pD.c. voltage at 505, the power factor will be 
unity at 90 per cent. of full load; at 540 volts and full load the 
power factor will be ‘97 leading, while at 485 volts and full load it 
will be ‘98 lagging. 

The windings have been specially impregnated to withstand the 
climatic conditions obtaining in the country where the machine 
will operate. The magnet frame is divided horizontally, and the com- 
plete rotating element is very carefully balanced both mechanically 
and electrically. 

Installed in the same sub-station with two of the 1,000-Kw. 
motor-converters are two Peebles synchronous motor-booster sets. 
As in the case of the motor-converters, the A.c. ends of these 
machines are supplied with three-phase current, 50 cycles, 5,000 volts. 
while the D.c. ends are capable of giving 3,000 amps. at 0—187 volts. 


The Latest Type of Influence Machine. 

THE MEDICAL SUPPLY ASSOCIATION, of 167-185, Gray's Inn Road, 
London, W.C. 1, has recently placed upon the market its latest 
type of the Gaiffe static machine, which is British made and 
appears to be thoroughly reliable and strong. 

The mechanical construction of the machine is simple and very 
sound, All parts are readily accessible, and the machine can be 
taken to pieces quite easily, a feature being that there is no spindle, 
no sectors, and no glass or other enclosure. Sufficient space is left 
between each pair of plates to allow the hand holding a cloth to be 
held between, so that the plates clean themselves by rotating against 
the cloth. Similar machines have been running for several years 
n different parts of the country, and no new parts have had to be 


supplied beyond renewing the small leather bands and the brushes 
as they wore out. The whole machine is built upon a cast-iron 
table and run by any convenient means. The cost of driving with 
an electro-motor works out at about #d. per hour. 

The machine is not enclosed in any way, and it excites imme- 
diately on rotation. Special attention has been given to the 
plates, which ars of vuloanite, Each plate ie formed of three 
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sheets of different qualities ; this does away with the tendency to 
warp, and enables the outer surfaces to be made of very good 
quality brittle vulcanite, which in itself would not stand the high 
speed of rotation. The plates are nearly 22in. in diameter, and 
they are run at a speed of from 900 to 1,000 revs. per minute. All 
the plates rotate at this speed, in opposite directions, equalling in 
effect similar plates if one were fixed and the other rotated at 
1,800 revs. per minute. In the Gaiffe 10-plate static machine it is 
calculated that 1,275 square metres of vulcanite pass under the 
brushes per minute. The milliamperage depends. on the number 
of the rotating plates and the speed at which they are run. A 
12-plate Gaiffe machine, as shown in fig. 2, will give about 300 
milliamperes, and a 20-plate machine about 500 milliamperes. 
Other things being equal, the larger the diameter of the plate 
the longer is the spark obtainable. The 22-in. plates give sparks 


2.--THE GAIFFE INFLUENCE MACHINE, 


quite long enough for most requirements. A 12-in. plate machine 
running at 900 revs. per minute gives a good discharge between 
balls 8 to 10 in. apart. In view of the pressing need of a generator 
of direct current at very high pressures for electroculture and for 
the precipitation of dust from gases, as well as for X-ray work and 
cable testing, to which we drew attention in our issue of June 29th, 
1917, every new development in this direction is worthy of 
consideration, and we believe the possibilities of the influence 
machine are very far from exhausted. 


CORRESPONDENCE, 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents’ should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The Organisation of Electric Supply Staffs. 


There has recently appeared in your paper a suggestion of 
inaugurating and instituting an Association in connection with the 
clerical staffs of electricity supply undertakings. 

May I, therefore, be permitted, through your valuable columns, 
to call attention to the fact that such an Association has recently 
been formed; and is called the Chief Commercial Officers’ Assdcia- 
tion, and from this present body an Assistants’ Association is about 
to be established. The objects of the Association are as follows :— 

1. To provide means for co-operation and expression and 
exchange of opinions on all matters affecting the interests of the 
members of the Association, and of the members of any other 
Association with which this Association may later become 
affiliated. 

+ 2. To secure recognition of the Association by other kindred 
Associations, so that when representations are necessary to be made 
to electricity supply undertakings, such representation. may -be 
strengthened by combination of effort. 

3. To afford advice and assistance to any individual member, and 
to axtend- protection where necéssary. 

4. To endeavour to promote a superannuation scheme, and to con- 
sider Bills before Parliament,.particularly in so far as they affect 
the interests of the members: of the! Association. 

Qualifications of Memberships—The Association shall consist of 
deputy managers, assistant managers, secretaries, accountants, chief 
clerks, and (subject to. the,following condition) senior commercial 


assistants in electricity undertakings. A senior commercial assistant 
will be admitted to membership only upon condition that his pro- 
poser is his senior officer in the undertaking in which he is 
engaged. 

The Association, up to March Ist, only embraced the municipal 
electricity undertakings of Greater London. It was on that day 
decided to extend its membership to all municipal electricity 
undertakings in the United Kingdom, and by this means it is hoped 
so to increase the membership of the Association that it shall 
become a powerful organisation in the. interests of this branch of 
municipal work. 

The Association has already justified its existence by securing 
equitable treatment, and obtaining for some of its members the 
awards granted by Sir George Askwith on behalf of the Commitice 
on Production. 

Finally, may I say the tactics of the Association are not of a 
militant nature, but it is hoped that it will always achieve its ends 
by courteous representation and negotiation. 

On behalf of the’ Association, I. shall be glad to give any 
information that may be desired. 

N. A. Chesterfield, 
Hon. Secretary, Chief Commercial Officers 
Association (Electricity Supply Undertakings), 


Electricity Works, Townmead Road, 
Fulham, 8.W. 6. 


Comparative Costs of Steam and Electric Drive. 


The problems stated by “Steam” in your issue of March Ist 
should not be difficult to solve. He will, however, be compelled to 
give more information about his factory before a reliable conclusion 
can be drawn. 

The most gssential points to be considered are :—He says “ onc 
(boiler) is used specially for the driving.’ What are the others 
used for? Could steam be abolished altogether? If not, what pro- 
portion of this boiler plant must be retained ? 

What are the rates of labour, and how many stokers and engine- 
men does he employ, and what are their annual earnings ? 

What are his maintenance, in t, and depreciation charges on 
his existing boilers (for power), engine, shafting, Kc. ’ 

What is his actual (power) coal bill per annum, and has he any 
ash or clinker removal charges ? 

Has he any indicator diagrams of engine showing actual H.P. 
developed at varying times during the working week (a) with all 


. machines working ; with all machines idle; (c) with various 


groups of machinery working, such as apparently is possible from 
the suggested grouping for the electrical drives? 

What is the actual or calculated mechanical efficiency of his 
engine? 

What would be the price per unit he would be asked to pay to 
the Corporation ? 

As regards the three schemes he suggests for electric driving, 
probably No. 3 would prove the most economical in running costs, 
but would involve the greatest capital expenditure. 

Tom Hood. 


Bristol, March 5th, 1918. 


Heating Long Tubes Electrically. 
The method of heating long tubes electrically, illustrated in your 


. issue of February 8th, reminds me of a Canadian expedient. A 


hydro-electric plant was flooded out through the bursting of a 
penstock. This happened in zero weather—35° below zero— 
and we had first of all to.remove 18 in. of ice from the power- 
house floor. Then we found that the cooling-water service to the 
bearings of the A.c. generators was still frozen solid. This was 
a l-in. iron pipe embedded in the concrete floor, about a foot from 
the surface. We tried lighting fires on the floor, but the heat did 
not penetrate down to the pipe. Then our superintendent remem- 
bered the adage : “ Do it electrically |" We had an exciter available, 
put clamps and cables at points where the pipe was teed off to bear- 
ings and came above ground, forced about 800 aaperes through 
the pipe—and melted the ice. 

The sad part of the story is—when the general manager came 
glong and heard of our successful expedient, he merely said :— 
‘What in heaven do you fellows think would have happened tu you 
if you had burnt out the exciter? You were running at about 200 


per cent. overload !” 
Huelva, Spain, February 28th, 1918. 


A Rotary Problem. 


May I ask, through your columns, if any reader will give reasons 
for the following occurrences on a 1,500-Kw. rotary ? 

The segments of the commutator are alternately light and dark. 
the dark ones having a better and smoother surface than the light 
ones. The edges of the segments can be seen to be burnt, through 
microscope. 

The + brushes pick up copper on their faces, and yet are burnt up 
to half-way across the face from the leading edge. Copper dust 
also collects on the + brushes and holders, but the negative brushes 
are free from this dust, and their surfaces are excellent.’ This copper 
dust, magnified, has every appearance of having been burnt. 
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LEGAL 


HawkiSON MORKIS. 

ly the City of London Court, on March 7th, before his 
Honour Judge Atherley Jones, K.C., an action was brought 
vy Mr. Harry Harrison, tradmg as the Whitworth hiectric 
taup Co., 73, Woodstock Koad, Chiswick, agaist Mr. A. 
Morris, trading at the Premier Stores, motor oututters, 1b, 
rleet Street, to recover 486 ds. for electric lamps and 
patterles supplied, as follows :—2UU Midgets at lid., 2Wu Baby 
Midgets at yd., two gross 2-cell thick los. d., and three dozen 
J-cell thick 18s. 6d. Mr. Lipson Ward appeared ior the plaim- 
ull, and Mr. mule Cannot tor the defendant. 

Mr. Warb said that the claim was for damages for breach 
of contract by which defendant sold plamtii batteries tor 
electric torches, with which everyone was faimuilar to-day. 
lhere Was an interview on January 5th between pilaintiit and 
delendant, who had done business before frequently. Plain- 
ull was shown the Midget battery. it had the distinctive 
wark of ** Master’’ upon it, and was in a red covered case. 
He ordered 20 Midgets. it was an American article. Of 
course, in selling things like electric batteries a particular 
brand was of great umportance, because customers asked tor 
the same kind of thing that they had bought before. Piaintif 
also bought 200 Baby Midgets. ‘I’‘here was no dispute about 
them, as plaintiff was abandoning his claim for a Peturn of the 
£7 1Us. which he had paid for them. He had paid for all the 
batteries which he bought of the defendant. Of the Midgets 
delivered 54 were not as described, as they were not marked 
Master,’’ and they were in black cases. Plaintiff refused 
to accept them, and-he claimed £2 Ys. 6d. in respect of those. 
As for the two gross 2-cell thick, the contract was for the 
sale of Jupiter batteries, which ought to have been manufac- 
tured by, and borne the distinctive label of, the Jupiter Co. 
instead of delivering two gross he delivered 164. Plaintiff , 
returned the goods not according to order, and now demanded 
the return ot his money. Plaintiff further bought 500 flat 
batteries, known as “‘ordinary,’’ and they were to be the 
same as he had bought before, marked **E.B.’’ The bat- 
teries sent were a different kind altogether. For that reason 
plaintiff refused to accept them, saying they were not accord- 
ing to contract, and he returned them. .-He now claimed the 
return of the money which he had paid. Defendant had 
paid £3 3s. 4d. into Court, with a denial of liability for 76 
patteries, which he. admitted were faulty. 

Mr, Cannot said that the defendant would have taken 
them back if they had been sent separately, but they were 
sent with other goods which defendant would not accept. 
Defendant gave no guarantee as to the description of the 
a sold, but, as a matter of fact, they were all Jupiter 
goods. 

Mr. Warp added that the defendant had offered to abandon 
his profit of 3d. per dozen on some of the lamps if plaintiff 
would accept them. There was an express contract to take 
the batteries back. 

Mr. Cannot said that the defendant was willing to have 
taken back the batteries if sent “‘ at once,’’ and that was not 
done. The fluctuations in the electric battery trade were 
very sharp and very great. The price depended on the 
demand at the moment. “ 

Judge ATHERLEY JONES could quite appreciate that the 
words “‘at once’’ must be taken having regard to the condi- 
tions which prevailed. One must consider the exigencies of 
the delivery companies and the various transport services, 
und see if there was reasonable expedition on the part of the 
party returning the batteries. 

Mr. Cannot said that Jupiter batteries were supplied with 
the company’s usual three months’ guarantee. ‘lhere could 
be nothing in the change of the colour of the label, which 
was unavoidable, having regard to the present-day paper 
difliculty. The goods were genuine Jupiter batteries. 

Judge ATHERLEY Jones thought that the defendant took up 
a high position when he said he would take back all the goods 
and return the money. He seemed.to have repented of. it 
since. All commercial transactions would be at a standstill, 
and, indeed, in a complete state of chaos, if that could be 
done with success, assuming there was due negligence in 
returning the goods. 

Mr. Cannot said there was not. The market price had 
substantially decreased during the $me which plaintiff lost. 

PLAINTIFF. said he received defendant's letter on January 
10th telling him to return the goods. He tried to get them 
away by going to two carriers, but they were so busy and 
short-handed that it was impossible to handle them at once. 
He went to Carter, Paterson & Co., who promised to collect 
the goods on January 12th. They did not call for them until 
January 14th, and they were delivered to the defendant the 
next day.. Then he refused them. They could have been sent 
in a taxi-cab; perhaps, but they were bulky, and weighed over 
100 lb., ‘and would have been refused probably. Prices did 
not fluctuate from January 10th to the 15th, as alleged. 

Mr. J. Beny, manager of the Remoline Oo., who manufac- 
ture Jupiter electric batteries, said there had been a big 
fluctuation this year owing to the fact that there had not 
been the fog this winter which was anticipated. There were 
very big imports, which came into Liverpool, intended for 
the Christmas trade, but which arrived the second week in 


January, and as there was no demand for electric lamps this 
year ‘because of the inc price, most of the manufac 
turers were left with a lot of goods on their hands. “From 
January 7th to the present time the prices of batteries had 
been on the downward grade. Batternes had been selling at 
15s. 6d. per dozen, but the price was now 8s. per dozen. 
On’ foggy nights there was._a demand for electric torches. 
They could not guarantee batteries now as they used to do, 
because the raw materials were not guaranteed to him. He 
could not produce such a perfect battery as he could before 
the war, because all chemicals had depreciated, and he could 
get’ no guarantee with chemicals. ‘lo shopkeepers he gave 


. two months’ guarantee. If the lamp depreciated they ex- 


changed it within the two months. But once the seal was 
broken by the customer the lamp was not exchangeable at 
all, and they might only give haif-a-dozen flashes. 

In cross-examination, WuTNESS admitted that transport 
difficulties were very great, but he did not think he had 
recently taken a week in which to deliver batteries to the 
plaintiff. It would not be unreasonable, however, to take a 
week. Then he was not under a contract to deliver at once. 

Judge ATHERLEY Jones, ‘K.C., said he was always anxious 
that decisions in law courts should not conflict with com- 
mercial usage or restrict the proper play of commercial 
enterprise. He was perfectly satisfied that the plaintiff had 
done his best to return the batteries as soon as possible, and 
that he had not been guilty of any unnecessary delay. Judg- 
ment must be given for the plaintiff for the amount tilecal 
with costs. 

Mr. Cannot said the defendant would appeal, and he asked 
for a stay of execution, which was granted. 


WorKMAN’s SHErT. 


A Fine of £5 was, at the Manchester City Police Court, on 
Tuesday, imposed on George T. Ward, a workman employed by 
Messrs. Pearson’s, electricians, Hulme, Manchester, for mak- 
ing a false statement in his time-sheet. For the prosecution, 
it was stated that the defendant's earnings as an electric 
welder amounted to from £10 to £12 per week, and, in addi- 
tion, his wife and daughter were earning £4. Defendant was 
sent by his employers to a contract job at Stroud, but in- 
stead of catching the 6 p.m. train on the Monday night he 
travelled next morning, and charged his time up from six 
o'clock on the Monday, whereas, in point of fact, he did not 
start -work till four o’clock on Tuesday afternoon. 

For the defendant, it was stated that he thought he was 
justified in charging his “ time’’ from the hour at which he 
should have caught the train for Stroud, which he missed. 


Marconi’s WIRELESS TELEGRAPH Co., Lip. 
In the King’s Bench Division, on Tuesday, Sir Fredk., Smith 
(Attormey-General) mentioned to Mr. Justice McCardie the 
tition of the Marconi Wireless Telegraph Co., Ltd., to the 
<ing, which was down for hearing before his Lordship. He 
said that he appeared with the Solicitor-General (Sir Gordon 
Hewart), and that Sir Edward Carson was leading; counsel 
for the plaintiffs. Sir Edward was indisposed, and could not 
possibly be there that day. It was a very important case 
affecting the construction of a contract, and indirectly affect- 
ing a very large sum of money. Sir Edward asked his Lord- 
ship’s indulgence to this extent, that the case should be 
postporied till Thursday. 
Mr. Justice McCardie ordered the case to stand adjourned 
to Thursday. 


Osram [amp LATIGATION. 


In the Chancery : Division, on Tuesday, Mr. Justice Paterson 
had before him:two.motions ‘for judgment in the matter of 
the Osram-Robertsén “Lamp ~. Malmberg, and 
the same plaintiffs against 'the:Ostrd! Light Co. 

Mr. J. Hunter: Gray said the first case came on as a motion 
for judgment by: conseht: on‘ agueed minutes which provided 
for a perpetual: injunction, delivery ‘up, and inquiry as to 
damages, togethér with: costssof’ the action, costs of the in- 
quiry to be reserved. «“Thé secorid case came on as a motion 
for judgment in default of defence in’ respect of the same 
patent, and the minutes were identical. 

His LorpsuHip gave judgment for the plaintiffs in each case 
in the usual form. 


WAR ITEMS. 


Exports to China.—The ‘‘ London Gazette’ for March 
8th contains names of some further persons and bodies in 
China to whom exports may be consigned. 

Electric Supply Staffs and National Service.—The fol- 
lowing letter has n received by Mr. T. W. Cole, secretary 
of the Provincial Electric Supply Committee, from the Minis- 
try of National Service, and it is to be noted that the assist- 
ance that may possibly be given by the Ministry (as men- 
tioned therein) may be of considerable value in certain cases. 
The booklets mentioned therein may be obtained at H.M. 
Stationery Office, Imperial House, Kingsway, W.C.2., viz. : 
—R.136, List of Certified Occupations (June 23rd, 1917), price 
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1d.; M.M.130 (revised), Schedule of Protected Occupations 
1st, 1918), price 2d. 

(Copy.) Ministry of National Service, : 

Room 130, Westminster, S.W.1 
February 2th, 1918. 

Dear Sir,— In reply wo your letter of February Lith; 1 have to say that 
certain men engaged in electrical generating stations are covered by the 
Schedule of Protected Occupations where such undertakings are certified by 
the Ministry, of Munitions under the Munitions of War Act (see page 28 of 
copy enclosed). Communications on the subject of men employed in such 
undertakings should be addressed to the Labour Supply Department of the 
Ministry Munitions, 6, Whitehall Gardens, S.W. 1. 

As regards men not so employed, all applications and appeals on behalf 
of such men should be made to the Local or Appeal Tribunals, or to the 
Central Tribunal in the usual way, and the attention of the Tribunal should 
be called to the reservation in the List of Certified Occupations (see page 20 
of copy enclosed). No guarantee can be given that it will be possible for 
this Ministry to take any action as regards men whose cases have been 
finally dismissed by the competent tribunals, those being the bodies duly 
appointed by statute to deal with such cases. If, however, an electrical 
undertaking attaches special importance to the retention of a particular man, 
and sends full details of the case to this Ministry in good time before the 
case comes before the Tribunal, it will receive careful consideration, and the 
Minister will consider whether instructions can properly be given to the 
National Service Representative concerned not to oppose the case before the 
Tribunal. The particulars required are :—Man's name and registered address; 
employer’s name and address; precise occupation of man; Tribunal history 
(nature of certificate of exemption held, and by what Tribunal granted); and 
any other form of protection held (e.g. pone certificate under Schedule 
of Protected Occupations).—Yours faithfully, R. E. Graves, Deputy Commis- 
sioner for Trade Exemptions. 

T. W. Cole, Esq., 
Provincial Electric Supply Committee, 
Moorgate Court, Moorgate Place, E.C. 2. 

Mr. Cole points out that the L.G.B. Regulations and In- 
structions to Tribunals, R.173, subsequently issued (dated 
March 4th), are interesting in connection with above, parti- 
cularly the following :— 

Tribunals are not to hear an application by or on behalf of a man until 
they have been notified by the National Service Representative whether he 
assents or objects to the application (Regulation 26). If Tribunals find that 
there is delay in notifying them, they should communicate with the National 
Service Representative. An application may be granted without a hearing 
where the National Service Representative assents, and the Tribunal are 
satisfied that it should be so granted (Regulation 26). 


Exemption Applications.—At Wrexham, on March 4th, 
the Wrexham & District. Traction Co. appealed for W. Jones 
(32, C1), electric tramcar driver, and six months were 
allowed. 3 

At Hastings, an appeal was made for R. Merrifield (Class 
A), electrical fitter for 18 years with Mr. F. Wordley. The 
latter said that his firm kept another man’s business going, 
and they were engaged solely on commercial work, and had 
failed to find a substitute of any sort. The Tribunal allowed 
a final two months, the man to join up earlier if a suitable 
substitute is found. 

The Bedford Tribunal has decided to withdraw exemption 
held by T. Wright, electrician at the Theatre, unless he com- 
plies with the Volunteer condition within 14 days. 

Before the Surrey Appeal Court, Messrs. Reed & Co. ap- 
pealed for E. Lownes (31, Class A), in charge of the electric 
plant at Farncombe Mills, and he was given a final two 
months. 

The Weymouth Tribunal has granted conditional exemp- 
tion, until an efficient substitute is provided, to H. J. Barrow 
(36, passed for general service), electrical wireman with 
Messrs. Brooking & Co.,. electrical engineers. 

At Leyton, the National Service Representative appealed 
against exemption granted to E. G. Francis (33, Class A), 
motorman on the U.D.C. tramways, and he was put back 
until a substitute is found. 

The Enfield Tribunal has granted three months’ exemption 
to S. C. Wisbey (39), engineer and storekeeper with the 
Ediswan Electric Co., Ltd. 

At Folkestone, the National Service Representative applied 


for the withdrawal of conditional exemption granted to - 


Messrs. Cripps and Payne, switchboard attendants at the 
electricity works, on the ground that they had failed to fulfil 
the conditions by not ‘attending the drills with the Kent 
Volunteer Regiment. Mr. T. Hesketh, manager to the Elec- 
tricity Co., said that it would have been possible for the 
men to have attended the drills, and he regretted that they. had 
not done so. Important work was being done by the company, 
and he was in no way anxious to keep the men if he could 
find skilled substitutes. Unfortunately, he could not do so, 
and his staff was already reduced to a minimum. Mr. 
Swoffer (a member of the Tribunal) said that he had been 
told that a man applied for the post of switchboard attendant, 
und offered to work for nothing until he was trained, and 
that Mr. Hesketh had refused his services. Mr. Hesketh re- 
plied that this was quite likely. He could get any amount 
of unskilled labour, but what he wanted was skilled men, 
and they were entirely unobtainable. All his apprentices had 
gone, and both thé men appealed against had made arrange- 
ments to join the Royal Flying Corps, and might be called 
jes to join up at any moment. The exemptions were with- 
drawn. 

At Brixworth (Northants), Earl Spencer appealed for fur- 
ther exemption for the electrical engineer at Althorp House 
(54, B 2), and he was given until May Ist, with regrading in 
the interval. 

At Colchester, on March 4th, exemption was sought-for F. 


Howard (18, Grade 1), electrician at the Hippodrome, but - 


he was directed to report for service by March 30th. 
At Broadstairs, on March 5th, the Isle of Thanet Electric 
Traction & Lighting Co., Ltd., asked the tribunal to waive 


the Volunteer condition imposed with conditional exemption 
granted to two employés, and the request was acceded to. 

At Deptford, exemption was applied for for E. Brown (89, 
Class A), sole electrician at the mille of Messrs. Lake, and 
three months were ey with leave to appeal again. 

Before the North Devon Appeal Court, appeals were made 
by the Military against G. W. Branch and F. Bickford, both 
in Grade 3, electricians, of Barnstaple, who had been granted 
six months’ exemption by the Local Tribunal, The appeals 
were disallowed, and the exemptions confirmed. 

Rochdale Tribunal, on the recommendationsof the Advisory 
Committee, has granted exemption until June 30th to F. 
Walton (29, C2), overhead linesman, and R. H. Hogg (38, 
C1), motorman, applied for by the Corporation tramway 
department. 


BUSINESS NOTES. 


Easter Holidays. —The Etxcrrica, Review for 
March 29th will, as usual in Good Friday week, appear two days 
earlier. In consequence thereof, it will be necessary for all 
correspondents, contributors, &c., to send in their matter well in 
advance of the usual time. A notice concerning advertisement 
copy arrangements for the week will be found in our advertise- 
ment pages to-day. 


Book Notices.—“ Register of Overseas Buyers.” London : 
Bemrose & Sons, Ltd. £1 1s. net.—This is the first edition of a 
work published for the use of British producers, manufacturers, 
and merchants. It consists of a list of buyers, agents, and 
importers in our Colonies and Dominions and in Allied and Neutral 
countries, together with information on Customs, tariffs, imports 
and exports. It is stated that it has been compiled with the 
assistance of Chambers of Commerce and H.M. Consuls abroad. 
Firms interested in after-war trade projects will need publications 
of this character. 

About British Magnetos is the title of a handsome brochure 
which has been issued by the Publicity Department, British 
Magnetos, 8, Breams Buildings, E.C. 4, explaining why so few 
magnetos were made in this country before the war, how the 
Germans captured the trade, and how the outbreak of war, by 
cutting off the supply, resulted in the creation of a practically new 
British industry, entailing a vast amount of research work and 
experiment, but leading to the evolution of better magnetos than 
were ever imported. The success attained was largely due to the 
formation of the British Ignition Apparatus Association, embracing 
nine firms which are co-operating in the production of inter- 
changeable standardised machines of the highest class. The 
achievement undoubtedly represents a triumph of British energy, 
organisation, and technical skill, and the brochure, which can be 
obtained on application, admirably illustrates the machines and 
their applications in war-time. 

“What Industry Owes to Chemical Science.” By R. B. Pilcher 
and F. Butler-Jones. London : Cénstable & Co. Price 3s. net. 

“Mathematics for Engineers.” By W. N. Rose. _London: 
Chapman & Hall. Price 8s. 6d. net. 

“The Electron.” By R. A. Millikan. Chicago: The University 
of Chicago Press. Price $1.50 net. 


Advice Respecting the Italian Market.—In the Bulletin 
of the British Chamber of Commerce for Italy (Inc.) for October- 
December there is a good deal of matter relating to the need for 
effort to expand trade between Britain and Italy. At a meeting of 
members held at Genoa, in December, one of the speakers, Mr. 
Albert de Thierry, urged that the very first step to take was the 
reform of British weights, measures, and currency. He said that 
in the good old days British trade was paramount, and if we had 
been beaten, it was by superior organisation. Conservatism was 
played out, and British manufacturers must take into account the 
real needs of the country ; the consumer must be studied, and the 
coming trade war would be terrible. If firms in Britain would 
help them in the little things that made for increased trade, they 
could be sure of going ahead. He thought that British firms had 
had so much business in the Colonies that they had forgotten the 
old markets, but he knew British manufacturers who were already 
preparing to cater for Italy. We sold on bill of lading in English 
currency; the Germans delivered into the customer’s store in 
Italian liras. Lieut.-Colonel Lord Hythe, who has been visiting the 
various branches of the Chamber addressing members, in the 
course of an address at Tuscany strongly impressed on those 
present the necessity for deciding now what was to be done and in 
what direction we Were to supplant German goods on the Italian 
market after the war. He insisted on the necessity of all 
Britishers pulling together, this having been the strength of the 
Germans. A very important question was the supplying of raw 
materials and machinery. Several hydro-electric railways were 
contemplated in Southern Italy, and Great Britain would be 
interested therein. A later speaker (Count Parravicino, of 
Florence) stated that cheap transport was essential; only high- 
class, expensive goods could afford coming by rail, while the more 
necessary raw material and cheap goods came by sea after 2 
lengthy and costly voyage. “German success had been largely 
through cheap and fast transports. Sample showrooms were also 
a very good thing. Business must be canvassed for by good agents 
and travellers knowing Italian. The system of developing 
industries in Germany was more perfect that in England; they 
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made quite a study of it. He instanced the establishment of 
industrial schools, and very especially the sending out of young 
jen to foreign countries to study languages, business methods and 
trades, whereby they acquired knowledge of the needs of every 
country. Their banking organisation had also largely contributed 
to German success, and it would be necessary to institute a similar 
financial organisation.” 

Elsewhere in the Bulletin there are collected extracts from 
letters, &c., relating to the question of competition and ways and 
means for furthering export trade. The German organisation for 
resuming the export trade is stated to be very complete, and the 
view is emphasised that, without better organisation, we cannot 
expect to keep pace with other countries. Germany is stated to be 
unabashed, unashamed, and confident that she will push her way 
into the world’s markets again. Though German ships have been 
driven from the seas, Germans have not let the grass grow under 
their feet. “The more we scan the export horizon, the more the 
need for the thorough reorganisation of British trade becomes 
obvious.” “Germans . . . with less origingl genius or inven- 
tiveness, but with a greater readiness to face Rew business pro- 
blems in a practical spirit, ingratiated themselves into markets in 
our own domains or at our very doors.” One writer summarises 
legitimate and illegitimate German methods as follows :— 

German legitimate methods : 

1. Sending a traveller and having a resident agent for each country. 

2. Supplying better-finished goods and articles better adapted to the country 
than British manufacturers offered. 

3. Issuing catalogues in various languages. 

4. Selling their goods in foreign money duty paid, and giving weights and 
measures in kilos. and metres. 

5. Putting up their goods in more attractive style, and labelled in 
Spanish, &c. 

Illegitimate methods : 

1. Putting British trade marks on their very worst quality goods. 

m powes up their cheapest rubbish on cards, or in boxes, printed in 
inglish. 

3. Buying British patented articles from England in tens or grosses (to cover 
themselves), but making infringements of the same article in hundreds of 
grosses and selling both together. 

4. Generally infringing British patents and marks when it paid to do so. 

We quote one other writer, who says that before the war 
Germany had almost a monopoly of the importation of machinery 
into Italy. This was the natural consequence of Germans having 
got control of the most important banks, who made it almost a 
speciality to finance the leading manufacturing companies in Italy. 
By this means the German financiers, closely in touch with the 
German industrial rings or “cartels,” were able in most cases to 
control the affairs of these companies, and to obtain all plant or 
machinery required from Germany, or from other German-con- 
trolled companies in Italy. Only very few important concerns 
were outside this German influence. The writer continues :— 

With regard to the future, I think that the industrial development that has 
taken place in Italy during the war will render this country much more :mde- 
pendent than formerly, as far as the mechanica! industry is concerned, so that 
in no case will it require imports from abroad to anything like the scale it has 
done up to now. owever, owing to the dearth of fuel and iron, Italy will 
always be unable to compete with the larger manufacturing nations for the 
manufacture of heavy machinery where coal and iron are the principal items, 
so that it will always continue to be a large importer of this classof machinery. 

If the British machinery manufacturers desire to seriously tackle this market, 
it will not be sufficient for them to send down travelling agents and a quantity 
of illustrated catalogues and other interesting literature deqjing with their 
manufacture, but wed will have to organise well equipped offices, shops and 
showrooms fitted with a large selection of their products, full sets of spare 
pieces, repairing shops, &c., in the principal industrial centres, and hand over 
the management of these agencies to able and well-paid people, who would be 
required to keep in close touch with the management of the big limited 
liability companies who are almost the sole purchasers of this class of articles. 
The British manufacturers ought also to be prepared in some cases (like the 
Germans) to give long credits, and occasionally also to accept part payment in 
the form of shares or debentures in the companies of their clients. Of course, 
these facilities would only be granted after the closest examination into their 
clients’ business, and with the participation of one or more representatives on 
the board of directors of the purchasing companies. 


Electrical Imports of Chile—In an article advocating 
the creating of new industries in Chile, the Buletin de la Sociedad 
de Fomento Fabril gives the following particulars of Chilean im- 
ports of electric glow lamps in the four years 1912 to 1915 :—In 
1912 there were imported 159,651 kg., of a worth of $798,205; 
1913, 214,938 kg. = $1,074,690 ; 1914, 79,201 kg. = $396,005 ; and 
1915, 91,392 kg. = $459,960. The year 1913 may be considered a 
normal year, and the contributing countries were as follows :— 
Germany, 169,472 kg. = $847,360; United States, 32,160 kg. = 
$160,550 ; Great Britainy7,850 kg. = $39,250; France, 2,051 kg. = 
$10,105 ; Belgium, 1,793 kg. = $8,965; Holland, 1,135 kg. = 
$5,675 ; and other countries, 557 kg. = $2,785. Glow lamps are 
subject to a Chilean Customs duty of $0°04 per kg., but the oletin 
advocates in the interests of the native industry an increase to $2 per 
kg. Other electrical imports in 1913 were to the following extent :— 
Machines and electrical apparatus, 1,836,421 kg. = 1,198,490; ma- 
chines and accessories for electric lighting, 2,928,565 kg. = 
$1,807,340 ; telephones, 3,130 kg. = $136,061 ; telegraphic appa- 
ratus, 1,109 kg. = $4,742 ; insulators for telegraphs and telephones, 
333,110 kg, = $266,488 ; accessories for telegraphs and telephones, 
144,855 kg. = $151,637: making a total of $3,564,758. The above 
figures are exclusive of electric motors and electric traction ma- 
terial. The Boletin points out that the Chilean market affords a 
steadily increasing opening for electrical plant throughout the 
whole of ita territories, and in particular for telegraphs, tele- 
phones, lighting, traction and motive power, and electrolysis. 
Moreover, machines, apparatus, and instruments for electrical 
industries enter the Republic duty free. 


Rubber Stocks in Brazil.—According to a Rio de 
Janeiro dispatch to the Financial Times, a large quantity of the 
1917 crop from the Amazon States, Matto Grosso, and the Acre 
territory is accumulating on the quay at Manaos. The Federal 


Government in order to remedy this had ordered Brazilian steamers 
on their way to the United States to call at Manaos. As, however, 
the American market was not sufficient outlet, the Minister of 
Commerce asked the Brazilian Lloyd to commence a monthly ser- 
vice direct from Manaos to Liverpool. This service is now going 
regularly, and will continue until the Amazon rubber has been 
cleared off and the difficulty solved. 


Trade Announcements,—Messrs. Simpson 
electrical engineers, North Street, Hapton, Burnley, have secured 
additional premises for their magneto works. 

In consequence of the Government having commandeered their 
Kingsway offices, the KEIGHLEY GAS AND OIL ENGINE Co., LTb., 
have removed to Albion House, 59-61, New Oxford Street, London, 
We. 1. 


Catalogues and Lists.—Messrs. JoHNson & PHILLIPs, 
Lrp., Charlton, London, S.E. 7.—A number of new illustrated 
leaflets dealing with transformer pillars, H.T. transformers for test- 
room and other purposes, outdoor sub-station transformers, and 
E.H.T. transformers for special purposes. Booklet of ten pages, 
giving data and net prices relating to their V.I.R. cables. 

Sun Exvecrricat Co., Lrp., 118-120, Charing Cross’ Road, 
London, W.C. 2.—Eight-page illustrated list, giving particulars 
and prices of their Sun portable electric tools—grinders, drills, and 
buffers—such as are being used in aeroplane factories and munition 
works. 


Furnace Developments.—THE Davis Furnace Co., of 
Luton, report that during the last two months the character of the 
demand for furnace plant has totally changed. Whereas for the 
last two months of 1917 about 85 per cent. of their ordera were for 
crucible furnaces for metal melting, for the first two months in 
this year the position is reversed, and now at least 80 per cent. 
of their orders are for furnaces of the oven type, principally for 
heating steel billets and plant for tool-making purposes, increased 
pressure upon contractors by certain Government departments 
being accountable for the change. 


Liquidations.—British Packine 
Co., Lrp.—A_ petition for the winding up of this company, 
presented by the Board of Trade in the matter of the Trading 
with the Enemy Amendment Act, is to be heard on March 19th. 


LIGHTING AND POWER NOTES. 


Australia.—The report of the Sydney Electric Light and 
Power Supply Corporation for the half-year ended October Ist 
shows net profits £15,724, compared with £15,430 in 1916. A 
dividend of 8 per cent. per annum was paid, £5,100 was allocated 
to depreciation, making a total of £37,602, and the reserve fund 
stands at £38,110. The total share capital is £216,479, and the 
debentures £60,800.—NSydney Daily Telegraph. 


Birmingham.—rice Increase,—The City Council, at 
its last meeting, approved of the recommendation of the Electric 
Supply Committee to raise the prices charged to high-tension con- 
sumers by 10 per cent., to be added after the Coal Clause has heen 
taken into account; and for low-tension supplies by 15 per cent. 
Alderman ‘Jephcott, chairman of the Committee, stated that the 
charge to the tramway department for traction supply would also 
be increased by 10 per cent., to be added after the Coal Clause hal 
been calculated. 


Bonnybridge.—The bursting of a large cast-iron pipe at 
the works of the Scottish Central Electric Power Co. caused serious 
dislocation of work throughout Stirlingshire and Linlithgowshire. 
Over an area of 400 sq. miles, labour in a large number of iron 
and steel works, brick works, and collieries was entirely suspended. 
In a number of the steel works the furnaces, which were fully 
charged, cooled, necessitating the blasting of the solid contents.— 
Evening Gazette Aberdeen. 


Bootle.—Linkine-up.—sAsked at the Town Council as 
to the progress of the scheme for the interconnection of the 
electricity undertaking with that of Liverpool, »ir. Scott said they 
agreed to the principle. of the agreement in January, and did not 
want winter to come again before they were connected. The Mayor 
stated that both sides were now practically agreed upon the matter, 
though the agreement had not been actually signed. 


Bradford.—Price Increase.—The Electricity Com- 
mittee has decided to recommend the City Council to increase the 
charges for electricity from April Ist as follows :—Bulk supply and 
power users (including long-term contract holders) to pay, in 
addition to the existing basis rates, ‘015d. per unit for every 6d. or 
portion of 6d. per ton increase in the price of coal over and above 
9s. per ton; the accounts of all other classes of consumers 
which are not subject to the coal clause to be increased by 
20 per cent. 


Braintree.—Proposep Prov. Orper.—The U.D.C. is 
considering a draft agreement, with prices and terms, submitted 
by Messrs. Crittall in connection with the prov.order for which 
they are applying. 
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Canada,—ConseRvaTIoN OF ELECTRIC PowER.—By an 
Order, dated January 8th, issued in regard to the conservation of 
wer in Ontario, all commissions, companies or persons generating, 
istributing or using electrical energy in Ontario, where there is a 
shortage of energy, or where energy is being generated or supple- 
mented by steam, gas, or oil plants, are directed to practise strict 
economy in the use of electrical energy. The commissions, com- 
panies, and the officers o f corporations, as well as individuals using 
electrical energy, have been enjoined to see that no electrical energy 
is being used for advertising or ornamental lighting ; that electric 
street lighting is reduced to the utmost possible limit—discon- 
tinuing cluster lighting entirely, and only using such lamps as are 
actually necessary for the safety of the public. The Hydro-Electric 
Power Commission of Ontario has also issued an Order, dated 
January 8th, to the same effect, addressed to municipalities, com- 
missions, companies, or persons being supplied by the Commission. 
It has been decided to spend $1,800,000 on an addition to the plant 
of the Ontario Power Co., which the Commission acquired last year. 
This will provide 50,000 additional H.P. before the end of 1918, 
about 15,000 of which will be available for use by August next. 
The matter is considered of such urgency that the necessary 
— and plant will be purchased with the least possible 
elay. 


Carlisle—Prict Increase.—The Electricity Committee 
of the T.C. has increased the charges for energy by 5 per cent., 
making an increase of 25 per cent. upon pre-war charges, as from 
the meter readings for the current quarter. 


Clayton.—Prov. Orper.—The District Council, last 
week, decided unanimously to oppose the application of the 
Electrical Distribution of Yorkshire, Ltd., for a prov. order to 
supply current to Clayton, and resolved to accept the Bradford 
Corporation's terms of supply. 

Continental.—Itaty.—Further limitations have been 
imposed in Rome on the use of electricity for both lighting and 
heating.— Zhe Times. 

There has been formed at Rome the Societaé Mediterranea di 
Elettricita Anonima, with a capital of 11,000,000 lire, whose 
objects are the discovery and utilisation of hydraulic powers, the 
acquisition of concessions for the same, the production of electrical 
energy, the erection of plants for the same objects, &c. 

An exhibition has been organised and held by the Associazione 
Elettrotecnica Italiana in the Salon of the Associazione Industriali 
at Milan of electric welding machinery, which has excited keen 
interest. The exhibition was intended to be for one day only, but 
was extended to three in consequence of the concourse of those in- 
terested in technical matters attracted to the display and demon- 
strations. The Under-Secretary of State, Signor Bignami, the local 
Industrial Mobilisation Committee, and the Ministry of Industry 
sent delegates. The exhibitors comprised the leading Italian elec- 
trical firms, the State Railways, &c.. A paper on the results of 
the experiments and on the various exhibits was compiled and read 
by Prof. Lori. 

At the outbreak of war the water power utilised in Italy for the 
generation of electric motive power totalled 1,000,000 H.P., and to 
reach this figure a period of 30 years was necessary; lack of 
. initiative and capital were the chief hindrances which caused this 
slow growth of the electrical industry in Italy, notwithstanding the 
great store of water power available. The industrial activity pro- 
voked by the war had a great influence on the development of the 
electrical industry. Since the first dispositions made by the 
Government in favour of the industry, the applications for water 
concessions for electric uses have been steadily augmented. Con- 
cessions totalling over 250,000 H.P. are already planned and under 
way, while favourable reception has been accorded to concessions 
standing for 500,000 H.P. If to this large aggregate of 750,000 H.-P. 
be added the 1,200,000 H.P. utilised without lawful title, this gives 
some 2,000,000 H.P. which will in a few years be in full working 
condition. In later years there have been conéessions granted for 
water supplies of exceptional importance, such as the “Sila,” in 
Calabria, for over 100,000 H.P., and the “ Orco,” in Piedmont, for 
70,000 H.P. Recently the investment of capital in the electrical 
industry has increased considerably, as witnessed by a net total of 
new investments of 108,090,000 lire for the first half of 1917. 
This increase is more than double the average yearly increase 
for the period 1910-1916. To this remarkable increase must be 
added those not negligible sums ingested in the construction of 
hydro-electric plants by metallurgical companies to provide directly 
the energy needed fer the manufacture of military material. 
Electric share companies, indeed, occupy the foremost rank among 
industrial companies in the official statistics as regards capital 
invested, and thus the electrical industry at length takes the leading 
place both financially and industrially, and has before it a promising 
future.—Societa per Azioni ( Revista Tecnica d’ Elettricita. ) 


Doncaster.—W AacEs.—Employés in practically all Cor- 
poration departments, to the number of about 250, who are 
members of the National Amalgamated Union of Labour, last week 
gave seven days’ notice of intention to cease work unless their 
demands for an 8s. per week advance for men over 18, and 4s. for 
youths, were conceded. They rejected the Corporation’s offer of 3s. 
The matter has been referred to the Committee on Production. 


Exeter.—WaGeEs.—The City Council] has agreed to 
increase the pay of the members of the technical and clerical staffs 
of the electricity department on a scale corresponding to that of 
the finding of the Committee on Production. 


Leith—Prorosep Extsnston.—The electrical engineer, 
reporting on the proposed extensions to the generating plant at 
the electricity station, recommends the installation of two new 
generators, each of 1,500-KW. capacity, at a cost of approximately 
£53,000 for D.c. plant and £62,500 for A.c. plant, with all acces. 


_sories. The report has been remitted by the Town Council to the 


Management Sub-Committee. 


London.—HammersmMitH.—The Electricity Committee 
considers it necessary to insure against air raids the stock of coal 
at the electricity works, in the sum of £22,500. 

The Committee reports having granted the applications of the 
L.C.C. and the L.G. Omnibus Co. for electricity for the illumination 
of certain signs during the necessary lighting hours, at the rate of 
£5 per 60-watt lamp per annum. 


Manchester.—CLERKs’ Wark Bonus.—A suggestion that 
the wages awards granted to the clerks in the Dickinson Street 
electricity generating station should be extended to the clerks in 
the electricity department at the Town Hall was deferred at the 
City Council last. week. It was explained that an award was 
expected shortly that would include a system of grading. 


Morecambe.—Parice IncrEase.—The T.C. has advanced 
the price of energy as from April Ist to 6}d. per unit for lighting 
and to 3}d. for power and heating. 


New Zealand.—Yxrar’s Workinc.—The report of the 
second year’s working of the Lake Coleridge hydro-electric power 
undertaking to March 31st last shows total revenue of £20,754, as 
against £8,518 in 1916, working expenses £12,889, gross profit 
£7,865, interest and depreciation £19,821, total deficit (including 
depreciation) £11,956, as against £17,649, the result of the previous 
year’s working. Mr. Evan Parry, the chief electrical engineer, 
reports that the rapid growth of the business indicates that by the 
end of the current year (the third year of operation) the plant will 
be earning sufficient to meet both interest charges and working 
expenses, and will yield a surplus for depreciation and reserve. The 
total capital expenditure was increased during the year from 
£320,930 to £336,984, the main item of expenditure being the 
installation lof a fourth generating set of 1,500-Kw. capacity, 
raising the total power-house capacity from 4,500 Kw. to 6,000 Kw., 
equivalent to 8,000 u.P.; a fifth turbine and generator set of 
3,000 Kw., together with material for additional pipe lines, has 
been on order for some time. Total connected load 17,083 Kw., 
energy sold 11,664,961 Kw.-hours, as against 3,994,769 Kw.-hours 
in 1916 ; maximum load, 4,366 KW., as against 1,372 Kw. ; average 
weekly load factor, 52°9 per cent. Arrangements have been made 
with the Christchurch (N.Z.) Tramway Board for the use of the 
whole of their steam plant, amounting to 2,000 Kw., for stand-by 
purposes. 

PROPOSED HypDRO-ELECTRIC DEVELOPMENT.---The New Zealand 
Government authorities are having a report prepared upén the 
question of the development of hydro-electric power in the 
Province of Southland. Southland has the largest amount of 
undeveloped water power in New Zealand, and it is proposed to 
develop a scheme that will yield sufficient power to serve the whole 
of the province. The Southland League (Inc.) has asked the 
Government t6 place legislation on the Statute Book enabling 
districts such as Southland to carry out their own schemes of 
electrification. The proposed scheme is based upon the “ Local 
Railway Act.” 

It is realised that\the actual supply of plant by United Kingdom 
firms is hardly possible under existing conditions, but_/the 
information furnished may be of interest as an indication of 
developments which will undoubtedly become of great importance 
in the future. 


Oldham.—W Ak Bonus.—The T.C. has decided to: grant 
a further bonus of 12} per cent. to all enrployés in the electricity 
department, in accordance with Sir George Askwith’'s award, but 
the application for a further 5s. war bonus per week has been 
refused. 


Pembroke (Dublin),—I..G.B. Inqurry.—Mr. P. C. 
Cowan, chief engineering inspector of the Irish L.G.B., held an 
inquiry, on Monday, last week, into the application of the Urban 
District Council for sanction to a loan of £10,000 for the completion 
of the scheme for extending the electricity supply. 


Power Bill.—Worcester City Council is among the latest 
to oppose the Bill being promoted by the Shropshire, Worcestershire, 
and Staffordshire Electric Power Co. It was reported at the last 
meeting of the Council that on the initiative of the Wolverhampton 
Corporation it had decided upon a united course of opposition. 
There were now 22 petitions against the Bill. 


Salford.—Wak Bonvus.—In discussing the question of 
war bonuses, last week, Ald. Phillips said the Corporation was 
paying in war bonuses a sum equivalent to £29,800 annually to gas 
workers, £45,000 to tramway workers, £10,500 to electricity 
workers, and to other departments certified under the Munitions 
Act, £52,000, or a total of £137,400. If the Committee on Pro- 
duction acceded to requests from some of the departments for a 
further bonus, there would be a further sum of £61,500 required, 
and if on lines of justice and equity they dealt with the uncer- 
tified workers, there would be a further increase of £47,000. If 
what he anticipated came about, the total payment would be 
£246,000, or more than £1 per head of the population. Including 
the amount they would have to pay under the more recent increases, 
the sum was equal to a rate of 4s. 2d. in the £, and, with others, 
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that would probably reach 5s. idd. The worst of the situstion was 
that some men were getting more than others without adequate 
reason. Electricity workers were getting 20s. and 124 per cent., 
but he doubted very much that the cost of living to those was 
nore than it was to the uncertified employés who had been receiving 
12s. a week bonus. The Council decided te increase the latter 
bonus to 14s, 

BULK Suppiy.—At the Town Council, last week, Councillor 
Billington, chairman of the Electricity Committee, referred to the 
increased use of electricity in the borough, and hoped that the 
Council would support the Committee in its proposal that the 
Manchester Corporation and thée!Lancashire Electric Power Co. 
should supply energy in bulk to Salford. Salford was handicapped, 
he said, in possessing an old station which could not be extended 
owing to the war. The Committee had carried out certain 
improvements, however, which had enabled it to increase the 
output from 15 million units in 1914. to 32 million units, and, 
despite the big expenditure, it had reduced the debt very con- 
siderably. As it could not meet the present demands, it must 
ask for outside help. The Council approved the proposal. 


Sheffield.—Loan Sanction.—The L.G.B. has sanctioned 
the borrowing of £11,125 for railway sidings and capstans, cables 
and auxiliary board, fans for boiler house, accumulators, coal 
shoots, &c., for the electricity undertaking. 


Stoke-on-Trent.—PLant Extension.—The T.C. has 
applied to the Ministry of Munitions for a priority certificate for 
additional plant at the electricity works. It has been decided that 
new electrical services cannot be granted at the present time to 
houses where gas is already installed. 


Swansea.—Prick INcREASE.—Owing to the cost of 
production having increased by 80 per cent. in wages and 84 per 
cent. in fuel, the engineer (Mr. J. W. Burr) recommends that a war 
charge of 12} per cent. be added. to all accounts for electrical 
energy, except contracts, The Electricity Committee has agreed 
to the recommendation, the charge to become operative from 
April Ist. 


Tasmania.—The Government Hydro-Electric Depart- 
ment, owing to the increased demand, and the inability—owing to 
the war—to secure the necessary plant to supplement the supply, 
has taken steps to limit any further demand on the scheme for the 
present. The following regulations came into force early in the 
year :—No further extensions will be made to the department's 
reticulation system, and no further poles or distributors will be 
run to connect up consumers ; only approved lighting consumers 
will be connected, and these only where present distributors and 
transformers are of sufficient capacity. No additional electric 
heating or cooking apparatus will be connected to the departments 
system under any circumstances. Until further notice no motors 
whatever will be connected to the system. As soon as the position 
improves sufficiently the restrictions will be removed.— Australian 
Industrial Mining Standard. 


Torquay.—Price Increase.—The T.C. has decided to 
increase the price of electricity for lighting by 1d. per unit, and for 
other purposes by 4d. per unit. 


Wigan.—At the T.C., reference was made to the steady 
increase in the demand for electrical energy, and Councillor 
Alstead said‘ he hoped the Committee would take immediate steps 
to get a sufficient amount of generating plant—nothing less than 
100 million units ; if'they went up to 200 million units they would 
be able to sell them. 


Wolverhampton.—Price IncrEase.—The Council has 
decided that from and after the March readings of the meters the 
following increases shall be made-in the charges for electrical 
energy :—Ordinary consumers not under contract, and paying over 
ld. per unit, a further 30 per cent. increase, making a total of 
50 per cent. increase over pre-war charges ; ordinary consumers 
not under contract, and paying 1d. per unit and under, a further 
20 per cent. inerease, making a total of 50 per cent. increase over 
pre-war charges. 


Worcester.—War Bonvus.—The City Council had before 
it, at its last meeting, the award of Sir G. R. Askwith stating 
that all plain-time-working employés in generating stations should 
receive a bonus of 12} per cent. Mr. Hill, in moving that the 
increase be given, stated that it would mean an ‘advance at the 
rate of £606 per annum. In addition, overtime money wonld have 
to be paid. The increase, with the advances already granted, 
would mean a total charge of £2,100 per annum in the depart- 
ment’s wages list. The resolution was approved. 

It was reported that the annual increased cost of production of 
electricity was £7,000. The Committee asked for authority further 
to increase the price of energy supplied to those establishments 
with whom it had contracts by jd. per unit, which would pro- 
duce £1,000. 


Workington.—Prov. OrpER.—It was reported to the 
T.C., on March 5th, that no opposition ‘had been filed to the prov. 
order for electricity supply, and it was decided to go forward 
with the application. 


York.—Price Increase.—The T.C. has decided to 
increase the charges for electricity by 33} per cent. above pre-war 


rates, as frém April Ist hext, and to confer with large consumers 
as to an increase in the charges under contracts. 


TRAMWAY AND RAILWAY NOTES. 


Accrington, At the 'T.C., Alderman Higham reported 
that the Tramways Committee had come to an arrangement with 
the Haslingden Corporation respecting the charges made by the 
Accrington authority for the use of its cars in the Haslingden 
area. The Accrington formula showed a difference of about 4200 
in its favour, as compared with the formula submitted by 
Haslingden, and this was the amount in dispute. Rather than in- 
volve themselves in costly arbitration and delays, it had been 
decided te divide the difference, two-thirds falling upon Accrington 
and one-third upon Haslingden. 


Birmingham. — Waces Awarp.— The award of the 
Arbitrators of the Committee on Production with regard to the 
application by the Corporation employés in the gas, water, and 
tramway departments for the payment of 12} per cent. bonus, has 
been received. It makes the award to the operatives in the gas 
and water departments, but excludes the motormen and conductors 
on the tramways. 

Bolton.—E.ectric Cleansing and Sew- 
age Committee has decided on the purchase of an electric motor 
wagon. 

Bootle.—At the Town Council meeting, last week, Mr. 
F. W. King drew attention to the new agreement for the Bootle 
tramways just entered into with Liverpool, and remarked that 
in one item, for which they had accepted £41 per mile, there was 
going to be a loss to the Corporation of £365 this year, whilst next 
year the loss would be £326. This would come out of the Cor- 
poration’s £500, reducing it to £135 this year and to £174 next 
year. He did not think there was much cause for congratulation. 


Darlington.—At a meeting of the Town Council, on 
Thursday, last week, Ald. Sir Charles Starmer moved the adoption 
of the Electricity and Light Railway Committee's minutes, and 
said that there would be an increase in the revenue of the light 
railway department of considerably over £2,000 on the year, and 
he hoped that it would increase to £3,000 before the year closed. 
Increases in bonus had been granted to men, women and girls of 
the department. 


Glasgow.— Year's Workinc.—The returns of the Cor- 
poration Tramways Department bring the figures up to March 2nd, 
the year beginning on June Ist; 1917. For that period the receipts 
total £1,039,334, as compared with £922,753 in the corresponding 
period of last year, an increase of £116,681. The number of 
passengers carried was 319,213,392, as against 208,402.417, an 
increase of 30,810,975. 


Hull.—With reference to the notice that appeared in our 
last issue, this was based on a circular issued some time ago. It is 
only intended to relate to correspondence for the department of the 
tramway electrical engineer (Mr. J. Wilkinson), and not to all com- 
munications for the tramway department. 


Liverpool.—Revision or Fares.—The Finance Com- 
mittee recently recommended that the Tramways Committee be in- 
structed to prepare a scheme for the revision of fares. Sir Charles 
Petrie contended that the Council was justified in asking that this 
should be done, in view of the enormous cost of running and 
maintaining the tramways. He estimated the extra cost this year as 
not less than £100,000. If the Corporation carried people the first 
two miles for l1d., and shortened the more distant stages, it was 
estimated that £70,000 would be brought in towards the cost of 
developments and renewals after the war. Councillor H. R. 
Rathbone said it was not business to hand over large sums of 
money in relief of rates, and then take back a large portion of it 
in increased fares. The Finance Committee's recommendation was 
approved. 

Manchester.—At the City Council, Alderman Bowes 
gave an idea of what war bonuses, Xc., were costing the tramway 
department, affecting about 4,000 employés. At present they were 
paying in general increases £134,780 a year: on the 12) per cent. 
basis, £5,283, with a further approximate amount of £37,034. If 
the London arbitration was in favour of the men, there would be 
another increase of £94,583, making a full approximate increased 
amount of £271,679 a year, to which must be added £56,000 paid 
to dependents of men at the front. 


Oldham.—At the meeting of the Tramways Committee 
last week, the question was asked why men were leaving the 
Hollinwood depét, and the reply was that the men were mainly 
labourers who had gone on munition work at a recently-opened 
factory, where handy men could command as much as £3 7s. a 
week. Provided the men left to goon munitions there was nothing 
to prevent them going, now that leaving certificates had been 
abolished. 


Russia.—The Petrograd tramways ceased running on 
Saturday last owing to lack of fuel.— leuter. 


Plymouth.—The T.C. is again applying to the Board of 
Trade for sanction to borrow £8,600 for.eight new tramcars, 
explaining that the amount can be raised out of the Corporation 
sinking fund. 


Southport.—Sunvay Service.—At a special meeting of 
the Tramways Committee last week, it was decided to recommend 


to the T.C. that a Sunday service be run in the whole of the 
borough. , Hitherto, the only Sunday cars run have been those of 
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the Southport and Birkdale Tramway Oo., which system has just 
been acquired by the Corporation, and which service the Corpora- 
tion has continued. On two ocoasions the ratepayers of the town 
have recorded substantial majorities against Sunday tramcars. 


Threatened Tramway Strike...TerMs oF AWARD.— 
It is officially announced that the Committee on Production, 
having on Friday last considered a claim made by the National Trans- 
port, Workers’ Federation to the Municipal Tramways Association, 
the Tramways and Light Railways Association, and the London 
General Omnibus Co., Ltd., for an advance in wages, decided that 
the men concerned, aged 18 years and over, and the grades of 
women, aged 18 years and over, whose terms of employment 
include an undertaking that they shall be paid the same rates as 
the grades of men whose places they have filled, should receive 
such advance as would give £1 a week over the pre-war rates of 
the grades concerned, payment to be made on the basis of a week of 
six days orshifts. Women aged 18 years and over not covered by the 
above decision are to receive an advance of 4s. a week, subject to a 
maximum of 20s. a week over the pre-war rates of the grades con- 
cerned. Girls, boys, and youths under 18 years are to receive such 
an increase in wares as will give them half the additional advances 
given by the Committee's award to, the men or women, as the case 
may be, in the same undertaking. The advances are to be first 
payable on the pay day in the week commencing March 4th. The 
award does not include women to whom the provisions of the 
orders made by the Minister of Munitions under the Munitions of 
War (Amendment) Act, 1916, apply.—Daily Telegraph. 

The arbitration award to tramway workers, announced on 
Saturday, will mean an advance of 8s. a week for men and 4s. a 
week for women in Manchester, Salford, and most Lancashire 
towns. In Manchester and Salford some 4,000 employés are con- 
cerned, and the additional cost to the Manchester Corporation alone 
will be about £53,000 per annum. 


TELEGRAPH AND TELEPHONE NOTES. 


Dutch Wireless Station.—It is reported that the Dutch 
Government has prepared a Bill to authorise expenditure for the 
establishment of wireless communication between Holland and the 
Dutch East Indies. It is expected that a period of three months 
will be occupied in the erection of the station in Holland, while, 
in the meantime, the existing station in Java will be given an in- 
creased capacity. It is said that the Gesellschaft fiir Drahtlise 
Telegraphie “ Telefunken ” will superintend the work, 


France.—The new wireless station recently erected by 
the French Naval Authorities for communication with the United 
States, as mentioned in our issue of December 7th, 1917, is said to 
be the most powerful in existence, and has already transmitted 
messages as far as Australia; the stations there which received 
them were unable to reply in like manner, but acknowledged their 
receipt by cable. The station was completed in six months, in 
time to assist in the protection of the first convoys of troops from 
the United States. 

Direct communication between Washington and American Army 
Headquarters in France will be made possible with the completion 
of a radio station now being built in France by the Navy Depart- 
ment. At the close of the war the station will be taken over by 
the French Government. The station will cost $2,250,000.— 
T. and T. Age. 


Japan.—The Japanese Department of Communications 
wishes to establish a large new wireless station exclusively for the 
benefit of the general public, which will developthesame trausmission 
power as that at Funabashi, which belongs to the Japanese Navy. 
The Department has decided to erect a wireless station in the Ojika 
Peninsula, Akita Prefecture.—7. and T. Age. 

Peru.—The new wireless station at Cashendo, Peru, has 
been opened. The station can communicate wih Argentina, 
Chile, most parts of Brazil, Uruguay, Paraguay, and Bolivia, 


and has even caught signals from the United States.—Z. and 7. 
Age. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Aberdare.—March 31st. Electricity and Tramways 
Department. Stores for 12 months, Official Notices” February 
22nd. 

5th. Department of 
the Navy. Motor-driven hydraulic pump. 

June 7th. Department of the Navy. Supply and erection of 
power plant at Garden Island, Sydney. Director of Navy Contracts, 
Melbourne. 

Bolton.— March 18th. Tramways Department. Materials 
and stores for 12 months. See “ Official Notices" March 8th. « 

Darlington. — March 29th. Electricity Committee. 
Water-tube boiler, economiser, cooling tower, fan and feed pump. 
See Official Notices” to-day. 

Eastbourne.—March 25th. [Electricity Department. 
Six or twelve months’ supply of pea or slack coal. See “ Official 
Notices to-day. 


Lancaster.— March 18th. Tramways Committee. Supply 
of uniforms. See “ Official Notices March 8th. 


Macclesfield.—March 18th. Cheshire County Asylum. 
Stores (10). Electrical goods for six or twelve months, Forms 
from W. G. F. Tingay, Parkside, Macclesfield. 

Manchester.— March 27th. Electricity Committee. 
Supply and laying of 33,000-volt E.H.T. cable. See “Official 
Notices March 8th. 


CLOSED. 


Bradford.—Electticity Committee. Messrs. Ferguson, 
Pailin & Co., Ltd. Three single-phase reactances for new turbo- 
generator. 


Derby.—T.C. Setting boiler and economiser at the new 
power station. E. Morley & Sons, £492. 


London.— Hammersmitu.— Electricity Committee :-— 
British Electrical Transformer Co.—Four 100-x.v.a. transformers, at £142 
each, and six 200-x.v.a. transformers, at £240 each. 
Park Royal Engineering Works.—Switchgear, at £27. 
In view of the difficulty in obtaining tenders for the various 
stores and materials required by the Electricity Department, the 


_Committee has instructed the Borough Electrical Engineer to obtain 


prices for supplies from time to time, such prices to be submitted to_ 
the Council. 


Newport, Mon,—The Electricity and Tramways Com- 
mittee recommends the acceptance of the tender of Messrs. Fraser 
and Chalmers for a 3,750-KW. turbo-alternator set. The alternator 
is to be supplied by the General Electric Co., Ltd. 


Sheffield.—City Council :— 

Wellerman Bros., Ltd.—Additional storey to sub-station building, £350. 

Staveley Coal and Iron Co., Ltd.—Circulating water discharge pipes at 
emergency power station. / 


Stoke-on-Trent.—T.C. Repairs to engine at the Elec- 
tricity Works. Davey, Paxman & Co., Ltd, £219. 


Swansea.— Electricity Committee :— 


New Switchgear Construction Co.—Switchgear. 
Stanton Ironworks Co., Ltd.—Circulating pipework. 


Wolverhampton.—Town Council :— 
Callender’s Cable and Construction Co., Ltd.—Cables for the 12 months in 
accordance with the schedule. 

Aron Electricity Meter Co., Ltd.—Testing meter set, £71. 

Gibbons Bros.—Reconstruction and extension of the coal conveyor plant, 
£1,363, plus 15 per cent. for contingencies. 

The agreement with the Chloride Electrical Co., Ltd., dated December 4th, 
1911, for maintenance, &c., of storage battery at the electricity works, 
is to be varied in accordance with the terms agreed upon by the 
company and the electrical engineer. 


FORTHCOMING EVENTS. 


mstitution of Mechanical Eagingere.--Priday, March 15th. At the 
Institution of Civil Engineers, Gt. George Street, 8.W. At6 p.m. General 
meeting. 

Junior Institution -of —Friday, March 15th. At 89, Victoria 
Street, 8.W. At7.30 p.m. Paper on “Organisation of British Engineering 
Industry,”’ by Mr. H. R, Summers. 

Monday, March Isth, At 7.30 p.m. Paper on “The Mining and 
Metallurgy of Gold,”’ by Mr. J. W. Wardell. 

Wriday, March 22nd. At 7.30 p.m. Paper on “ Pyrometers and 
Impact Testing,”’ by Mr. C, E. Foster. 

(Midland Section).—Friday, March 15th. At the Imperial Hotel, 
Temple street, Birmingham. At 7.45 p.m. Paper on “ Power ‘l’'rans 
mission,”’ by Mr. G. H. Ayres. 

Friday, March 22nd. At 7.45 p.m. Paper on “ Constructiona! 
Engineering,”’ by Mr. G. W. Costigan. 

(North Kent Section).—Saturday, March 16th, At the Dartford 
Technical Institute. At 7.30 p.m. Paper on “ Local Equalisers,”’ by Mr. 
R. Rankin. 

-Harmonic .—Friday, March 15th. At8p.m. At the Holborn 
Restaurant (Venetian Chamber). Last. Smoking Concert of the Season. 
Chairman : Mr. C. H. Wordingham, President of the Institution of Electrical 


Engineers 
Institution ef Post Office Electrical Engineers (London Centre).— 
Monday, March 18th. At 4 p.m. At the Royal Society of Arts, John 


Street, Adelphi," W.C. Paper on ‘‘The Work of a Drawing Office,” by 
Messrs. H. A. Miles and H. J. Mobbs. 

Institution of Civil Engineers.—Tuesday, March 19th. At Gt. George 
Street, Westminster, 8.W. At 5.40 p.m. Discussion on ‘ Modern 
Deyelopments in Gasworks Construction and Practice.” Paper on “The 
Derwent Valley Waterworks,”’ by Mr. E, Sandeman. ‘ 

Engineering Society.—Wednesday, March 20th. At 8 p.m. At 
the Royal Institution, Colquitt Street. Paper on * Flectric Welding,” 
by Mr. T. G, McKay. 

k Electricai .—Thursday, March Qist. At 7.45p.m. At 
22, West Stewart Street. per on “‘ Production of Iron and 1,"" by 
Mr. A. Norwell. 
st Association of Engineers.—Thursday, March 2ist. At 7.45 p.m. 
At the Municipal Technical Institute, Paper on “The Panama ‘Cana!.’ 
by Mr. J. M. Barbour. 


uuion of electrical En: rs,— Thursday, March 2ist. At 6 p.m. 
At the Institution of Civil Engineers, Gt. George Street, S.W. Paper on 
“The Mechanical Design and Specification of the Turbo-alternatu: 
Rotor,”’ by Dr. 8. F. Barclay. 

(Birmingham Local Section). — Wednesday, March 20th. At the 
University. At 7 p.m. Paper on *‘ The Control of Large Amounts of Power," 
by Mr. E. B. Weawore. 

(Students’ Section).—Friday, March 22nd. At7p.m. At the City 
and Guilds (Engineering) College, South Kensington, 8.W. Address by the 
President. 

Royal Institution of Great Britain.—Friday, March 22nd. At Albemar'e 
Street, W. At5.3u p.m. Lecture on “ Radiation from System of Electrons.” 
by Prof. Sir J, J. Thomson, President R.8. ; 

Saturday, March 23rd. At3p.m. Lecture on “Problems in Atomic 
Structare,”’ by Prof, Sir J.J. Thomson, President R.S, 
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NOTES, 


Volunteer Notes.—Lonpon Army Troops CoMPANIEs, 
VOLUNTEER ENGINEERS.—Headquarters: Balderton Street, Gros- 
venor Square, W. 1. 

Orders for the week ending March 28rd, 1918, by Lieut.-Colonel C. B. Clay, 
V.D., Commanding. 

Officer for the Week.—Lieut. C. E. Campbell. 

Next for Duty.—Second Lieut. F. Gaywood. . 

Monday, March 18th.—No. 8 Company, 6.80—8.30. Recruits’ Drill, 6.30—8.30, 
Section, 6.80—8.30. 

uesday, March 19th.—Lecture on “ Demolitions,” at 6.80. Physical Drill 
and Bayonet Fighting, at 7.30. 

Wednesday, March 20th.—No. 1 Company, Entrenchments, &c., 6.30—8.30. 
Recruits’ Drill, 6.80. 

Thursday, March 2ist.—No. 2 Company, Entrenchments, &c.,6—8. Recruits’ 
Drill, 6.30—8.80. Signalling Section, 8.80.8.30. Ambulance Section, 6.30—8.30. 

aang and Splcng oe te whole coms, 

urday, Marc rd.—Knotting, Las! and Splicing for the whole ec 

oo Notice,—All drills will take place at Headquarters, unless otherwise 
stated. 


(By order) Macizop Yeansixy, Capt. and Adjutant. 


Electric Steel at Wigan.—An important new industry 
for the production of high-grade steel has been started at Wigan. 
Councillor Alstead, chairman of the New Industries Committee of 
the Corporation, informed the Town Council, last week, that 
negotiations had now been completed, and the work would be 
pushed on with all speed. The new firm will be known as the 
Wigan Electro-Metallurgical Co., and it will use electricity for the 
production from British ironstone of high-grade steel, for which 
this country. has hitherto been dependent upon Swedish and 
Spanish ore. Councillor Alstead said the process had passed the 
experimental stage, and the project had received the approval 
of the Treasury. A site near the electricity works will allow for 
great expansion, and big developments are hoped for. 


The Non-Ferrous Metal Industry Act.—The President 
of the Board of Trade has appointed Sir Dudley 8. Smith, K.C. 
(chairman), Sir H. Elverston, M.P., and Mr. H. I. Mackinder, M.P., 
as a Committee to examine all applications for licences under this 
Act, and to report to the Board thereon, A copy of the rules made 
by the Board under the Act appears in the London Gazette for 
March 8th. 


Electric Vehicles in Ipswich.—Mr. Frank Ayton, chief 
engineer and manager of the Ipswich Corporation electric supply 
and tramway departments, informs us that a report has been 
issued by the borough surveyor of Weymouth, on certain informa- 
tion which he has collected from different towns as to their experi- 
ence with different electric vehicles, in which, by a mistake, he 
refers to Ipswich as having in use a Ransomes “ Orwell ”’-type 
three-ton vehicle. The vehicle, however, is one supplied by the 
General Vehicle Co. before Messrs. Ransomes, Sims & Jefferies 
had begun to make electric vehicles. Further, in connection with 
the information given under Ipswich, the borough surveyor in 
stating that he believed that, where a journey less than 2} to 3 miles 
had to be made, the advantage lay with horse haulage, intended 
that the 2} to 3 miles should be the complete journey there 
and back—or, in other words, he consjdered that horse haulage had 
the advantage within a radius of 1} to 1} miles. Mr. Ayton adds 
that the Ipswich Corporation is absolutely satisfied with the results 
that have been obtained from the vehicle in question. 


An Engineering Council—Employers and employed in 
the engineering trades of Manchester have formed an Engineering 
Council, the primary object of which is to provide facilities for 
personal intercourse between employers and workers and to carry 
out constructive investigation and study of conditions and problems 
uffecting the industry. It is considered of first importance that 
the difficulties facing the engineering trade should be discussed on 
their merits, and not with the object of “ making out a case,” an 
attitude which seems unavoidable during negotiations. It is 
claimed that employers and workers have sufficient interests in 
common to make joint discussion fruitful, and to lead to a better 
understanding between both parties.— Morning Post. 


Tramcar Conductress Complimented.—Mrs. Mabel 
Innes, the conductress of the tramear which recently capsized on a 
dark, foggy morning on a hilly curve near Allerton, Bradford, was 
called before a meeting of the Corporation Tramways Committee, last 
week, and, after being complimented. was presented with £5 as a 
mark of appreciation of her behaviour during the accident and for 
the advice by which she doubtless saved the passengers from more 
serious injury than was sustained. Mrs. Innes was complimented 
by the Coroner and jury at the inquest on the driver. 


The Neglect of Science.—Sir Alfred Keogh, on resuming 
the Rectorship of the Imperial College Union, South Kensington, 
was accorded an enthusiastic welcome by the Governors and the 
students, In returning thanks, he said :—“I hold and always have 
held that in this country, and perhaps in this country alone, 
administration has been absolutely divorced from science, that the 
administrator, as a rule, is ignorant of any particular branch of 
science, that he has, as a rule, no scientific training, and neither 
thinks nor acts scientifically. I attribute many of our national 
shortcomings to this fact. If I have accomplished those things 
which you say I have in my official service, it has been because I 
nave from the first, both in matters of science and of administra- 
tion, relied entirely upon scientific men and refused to take into 
my counsels other classes of administrators. To have done so 
would have been to have given the lie to the principles I have held 
for so many years,”—Zhe Times, 


Electrical Trades Benevolent Institution.—The appeals 
which have been made through the electrical Press during the last 
few months are beginning to make themselves felt. The Electricals 
of Cardiff put their heads together, and on March Ist arranged a 
first-class concert, having unearthed latent talent amongst their 
members. The G.E.C., who have always liberally supported the 
Benevolent Institution, offered the use of their showroom for the 
concert to be held in. During the evening appeals were made by 
Mr. J. Howard Fletcher, M.I.E.E. (chairman of the Western Section 
of the Institution of Electrical Engineers), and Mr. Chamen, 
M.LE.E., resulting in a sum of £23 being collected, promises made 
for other amounts, and new members joining. Cardiff has now 17 
members, which is probably a record for any town outside London. 
We are given to understand that the Bristol electricals, who are 
always in friendly rivalry with Cardiff, intend arranging something 
on similar lines in the near future and “ going one better.” Will 
other towns please copy ? 


The Electrical Theory of Matter.—Sir Oliver Lodge 
lectured recently atthe Birmingham University on certain astrono- 
mical problems in relation to the electrical theory of matter. The 
chief problem dealt with was that known as the “ progression of 
the planetary apses.” Modern astronomers had long been aware 
that the observed progression was due to the perturbations caused 
in a plahet’s orbit by the gravitational pull of the other planets. 
There was a discrepancy in the case of Mercury, which amounted 
to about 43 seconds of arc in a century. That was the outstanding 
astronomical puzzle of the ages. If the electrical theory’ of matter 
was correct it was demonstrable that a body moving swiftly 
through the ether developed an extra or spurious momentum which 
was not subject to gravitational influence. It was that extra 
momentum, unknown to older physicists, that was the key to the 
solution. As the amount of the unaccounted-for progression of 
Mercury's apses was known, and also its orbital velocity, the 
formula fixed a value for the velocity in a certain direction of the 
solar-plug-stellar drift, which turned out to be between two and 
three times the earth’s orbital velocity, and applying it to Mars, he 
got a value+-seven seconds in a century—for the unaccounted-for 
progression of the apses in the case of that planet. When making 
the calculation he was not aware what the observed unaccounted- 
for progression in that case was. Prof. Eddington's figure coincided 
with the result he had theoretically obtained.— Birmingham Daily 
Post. 


Coal Control.—An Advisory Committee has been formed 
by Mr. Guy Calthrop, Coal Controller, to represent the Public 
Utility Authorities of the County of London, and consists of :— 

F. C. McQnown (County of London Electric Supply Co., Ltd.). 
J. W. Beauchamp (West Ham Corporation E.S.). 

1. Milne Watson (Gas Light and Coke Co.). 

A. Stokes, (South Met. Gas Co.). 

A. L. C, Fell (L.C,.C, Tramways). 


Inland Waterways.—On Wednesday last a conference 
was to be held between the County Purposes Committee of the 
Corporation of London and the Canal Control Committee, to con- 
sider the improved use of our inland waterways. One hundred 
representatives of municipal Corporations and other local autho- 
rities throughout the country were expected to attend.—Dai/y 
Telegraph. 


Educational.—Universiry Lonpon. — The 
annual report, which has just been issued, states that whereas in 
normal times the total number of students, day and evening, 
amounts to about 2.200, the’ number last session was 1,240. 
Whereas the normal fee revenue amounts to between £29,000 and 
£30,000 a year, the fee revenue last year was only £14,000. The 
financial position is naturally a difficult one, and it is anticipated 
that, unless further help from the Treasury is forthcoming, there 
will be w deficit at the end of the current session of nearly £9,000 
on the College establishment account. 

The report shows that, while the ordinary activities of the 
College have been maintained to meet the needs of the students 
actually in attendance, all available energies have been directed 
towards war purposes. 

The Pro Patria list includes about 2,500 names of past and 
present members of the College who are taking an active part in 
one or other of the Services connected with the war. Of these 
195 have already fallen. The list of honours and distinctions 
gained in the war is a long one. 

MANCHESTER COLLEGE OF TECHNOLOGY.— Owing to the popular 
use of the word “School” as an institution for the education of 
young people, the governing body of the School of Technology has 
decided to adopt the title of “College” for the well-known 
School of Technology, which has attained a position in the front 
rank of University Colleges, forms part of the University of Man- 
chester, and includes upon its staff such distinguished engineers and 
scientists as Prof. G. G. Stoney, F.R:§,, Prof. A.G Green, F.R.S., and 
Prof. Miles Walker. In the two years before the war the number of 
matriculated students attending the College increased by 5U per 
cent., and though the war has drawn away over two-thirds of its 
students, to-day there are actually more undergraduates than there 
were in 1912, and the proportion of evening students doing the 
most advanced work doubled between 1913 and 1916. The Govern- 
ment grant has increased from £11,895 in 1910-11 to £16,646 in 
1915-16, and the City Council before the commencement of the 
war decided to carry out extensions costing £20,0U0. Special 
attention is given to research work, which at present is mainly 
directed to war purposes, and co-operative researches in conjunc- 
tion with local industries are increasing in number, 
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Inquiries,—Makers of the “ Ideal ” ironclad switches and 
Hornfibre are asked for. 


Fuel Oil Experiments. 7%e Z'imes understands that 
large seale tests have been carried out by the Ministry of Muni- 
tions in the production of fuel oil by the carbonisation of cannel 
coal. It is stated that these tests have been very successful, and 
that they have shown that extraordinarily high yields of fuel oil, 
ammonia, and other by-products can be obtained by utilising exist- 
ing gas works retorts under special conditions, which do not involve 
much additional outlay. 


The Electrical Power Engineers’ Association.—The 
Northern Division has now taken offices at 37, Blackfriars Street, 
Manchester, and in future all business will be dealt with at this 
address. The Division is making rapid headway, and applications 
for membership are being received daily from all parts of the area 
covered by it. 

A very successful inaugural meeting of the E.P.E.A. for Leeds 
and district was held in the Y.M.C.A. Rooms, Albion Place, Leeds, 
on February 27th. Mr. C. Nelson Hefford, engineer and manager 
of Leeds Corporation electricity department, was in the chair. The 
meeting was well attended, there being present about 100 engineers 
from the district. After opening remarks by the chairman on- 
the advantages of organisation, Messrs. Lunn and Holt, the chairman 
and assistant hon. secretary respectively of the Northern Division 
of the E.P.E.A., supported by Mr. Redmayne (of Sheffield) and Mr. 


‘Spurr (of Bradford) addressed the meeting on the advantages of 


joining the Association, and explained its objects and scope. 

A resolution to the effect that the meeting should join the 
E.P.E.A. and form a branch for the Yorkshire area was carried 
unanimously. The next meeting is to be held on March 27th. 


Wages Awards.— The following are among recent 
decisions given by the Committee on Production and the Special 
Arbitration Tribunal on cases which have been referred to them 
by the Ministry of Labour :— . 


Motormen and Conductors (Birmingham and Midland Tramways Joint Com- 
mittee).—_The motormen and male conductors concerned, aged 18 and over, 
are to receive 16s. per week over their pre-war wages from January Ist, 1918. 

Foremen, Charge Hands, and Electrotechnical Assistants (Messrs. Robert 
Paul, London).—The men concerned, aged 18 and over, are to receive from 
first pay in December such further advances as will bring the increases on pre-war 
rates to 20s. per week. 

Electricians (Metropolitan Electric Tramways, Ltd., and London United 
Tramways, Ltd.).—Plain time-workers are to receive a bonus of 124 per cent., 
and piece-workers a bonus of 74 per cent. on earnings from first pay after 
Jannary Ist, 1918. 


The Committee on Production and the Special Arbitration 
Tribunal have also made the following awards :— 


1. Lonpon County Emptoyes.—Certain workmen employed in (1) 
the main drainage, asylums, fire brigade, and tramway services; (2) at Wool- 
wich Ferry and the Thames Tunnels; and (3) in the chief engineer's depart- 
ment (electrica) branch) are to receive, in the case of plain time workers, a 
bonus of 124 per cent. on earnings, and in the case of piece-workers a bonus of 
7h per cent. on earnings, from the first pay week following February 15th, 1918. 

he bonus is not to apply to minor officials or to classes of workmen, such as 
building trade operatives, whose wages have customarily been regulated by 
movements in the wages of the trades in which workmen of the same classes 
are ordinarily employed. 

2. BinmMincGHamM Corporation EmpLoyes.—Workpeople, paid at plain time 
rates, in gas, water, and tramway departments (except motormen, conductors, 
and other employés on the traffic staff, whose case is reserved for further con- 
sideration), these departments being certified under the Munitions of War 
Act, 1916, are to receive a bonus of 124 per cent. on earnings from first pay week 
following February 14th, 1918. The bonus does not apply to classes of work- 
men, such as building trade operatives, whose wages have customarily been 
regulated by movements in the wages of the trades in which workmen of the 
same classes are ordinarily employed.— The Times. 


Fatality— William Craig (20), belonging to Sauchie, 
Stirlingshire, was working an electrically-controlled capstan in 
Kelliebank Bottle Works, when, it is ‘supposed, he was caught by 
a coil of the wire rope and thrown over the capstan, where he 
was subsequently found unconscious. He died a few minutes 


afterwards. 


According to the Sheflield Independent, T. H. Jenkinson (47), an 
electrician’s labourer at Messrs. Thomas Firth & Sons, Ltd., Shef- 
field, was found on Monday, last week, lying dead on the floor of a 
sub-station near some current transformers (6,000 to 7,000 volts). 
Ife had apparently touched the current coil with the handbrush he 
was holding. Verdict: “ Accidental death.” 


Engineering Training in Australia.—lollowing on Mr. 
Ilarper’s scheme, described in our issue of April 20th, 1917, Mr. 
Guy Allbut, electrical engineer and manager of the Newcastle, 
N.S.W., municipal electrical undertaking, is taking steps to raise 
the standard of efficiency of the technical branch of the electric 
supply department, and to help towards providing better trained 
men for the future. He has recommended: (a) A system of 
apprenticeship providing for technical training ; (+) a system of 
scholarship whereby those boys who respond to the technical and 
practical training shall be able to gain experience in one or other 
of the workshops of the best British and American electrical 
manufacturers.—Commonwealth Engineer. 


A New Fuel for Motors.—The Paris Az/o announces the 
discovery of a new combustible which contains neither petrol, coal 
gas, nor alcohol, experiments with which have given very favour- 
able results. The new fuel is secured by the distillation of the 


-heavy oils obtained from the chemical distillation of coal, the 


process being carried out in such a way that all the by-products 
from its manufacture become available for the preparation of nitro- 
explosives, It is claimed for the new fuel that it does not foul the 
cylinders or leave a residue of carbon, and the consumption is 
stated to be less than that of petrol. 


‘The Sulphuric Acid and Fertiliser Trades.—In the 
Board of Trade Journal for March 7th, the report of the Depart- 
mental Committee appointed by thé Minister of Munitions to con- 
sider the position of the sulphurie acid and fertiliser trades, as 


affected by the new acid plants which have been erected by the. 


Ministry, is printed. It states that the productive capacity of the 
country has reached a value far in excess of the pre-war consumip- 
tion, and this has created a post-war, problem of considerable 
difficulty. The output is likely to be Yurther increased by the 
smelting in this country of Australian zine concentrates, which 
formerly went to Continental works. 

The Committee has come to the conclusion that the.most _pro- 
mising method of utilising the surplus acid is the manufacture of 
artificial fertilisers, especially superphosphates, and advocates the 
adoption of a vigorous agricultural policy in relation to the efficient 
cultivation of the soil, with an increased use of fertilisers. The 
formation of a National Association of Sulphuric Acid Manufacturers 
is recommended, as well as the scrapping of inefficient plant, for 
which compensation should be paid out of public funds. 


Institution and Lecture Notes.—lInstitution of Elec- 
trical Engineers.—A Committee was appointed by the Council, on 
December 13th, 1917, to consider the question of the supply and 
prices of fuel oils to electricity supply undertakings, and a deputa- 
tion from the Committee interviewed the Controller of Munitions 
Mineral Oil Production, with highly satisfactory results. A Com- 
mittee of tlie Diesel Engine Users’ Association was formed, on which 
the Institution is represented by Messrs. A. H. Dykes, W. Fennell, and 
J.C. Wigham. The Controller also addressed a letter to users of 
Diesel engines, advising the adoption of tar -oils under licence from 
the Department, and offering to assist in adapting the engines for 
this purpose by obtaining priority for the alterations. 

A panel of the B.E.S. Sub-Committee on Nomenclature has been 
formed to draft a list of terms and definitions used in connection 
with automatic telephones, under the chairmanship of Mr. A. P. 
Trotter. 

The annual meeting of the WESTERN LOCAL SECTION was held 
on Monday last. In the absence of Mr. R. Howard Fletcher, Mr. H. I. 
Rogers presided, and a resolution of condolence with the relatives 
of the late Mr. Duddell was passed. Mr. E. Basil Wedmore then 
read his paper on “ The Control of Large Amounts of Power,” and 
a discussion followed. The following gentlemen were elected on the 
Committee for theensuing session :—Messrs. H. I. Rogers (chairman), 
A. Ellis (vice-chairman), J. G. Eastwood, W. T. Kerr, A. Nicholls 
Moore, T. E. Lewis, and I. A. D. Pedler. Messrs. A. J. Newman and 
C. T. Allan were eletted joint hon. secretaries, and Mr. A, J. 
Newman, hon. treasurer. 


The Rontgen Society.—This Society has recently founded ‘an 
annual lecture in memory of its first president, the late Prof. 
Silvanus P. Thompson. The first lecture will be delivered by Prof. 
Sir Ernest Rutherford, F.R:S., at the next meeting of the Society, 
on Tuesday, April 9th, at 8 pm. The Council will be pleased to 
welcome all interested, and applications for cards of admission 
should be made to the hon. secretary, Dr. 8S. Russ, Middlesex 
Hospital, London, W. 1. 

At a meeting of the BRADFORD TEXTILE Socrery, on Monday 
evening, Dr. J. F. Crowley,*M.LE.E., was to have lectured on 
“Some Interesting Applications of Electricity in the Textile 
Factory,” but in view of circumstances arising since the 
syllabus was arranged, he changed the subject to “BHconomic 
Aspects of Industrial Unrest.” 


Royal Society of Arts.—The paper on “ Agricultural Machinery,” 
by Mr. F. 8S. Courtney, announced for reading before the Society on 
the 20th inst., has been postponed till April 17th. On Wednesday, 


March 20th, a paper on “ The Food Situation in Germany” will be . 


real by Mr. Percy Shuttlewood, of the Ministry of Food, 


To One-Man Business Proprietors.—Au Association 
has recently been formed of those who come under the above- 
mentioned heading, its objects being to look after the interests of 
its members both during and after the war. The Association has 
received the official recognition of the Ministry ¢f National Service. 
Practically every trade and profession is represented amongst its 
members. Those interested should apply to the Honorary 
Secretary, “One-Man Business Association,’ c/o The Holborn 
Restaurant, London, W. 1, who will be pleased to forward all 
particulars regarding the Association. - 


National Electricity Supply—We have received from 
Mr. Andrew Gemmell, “a shareholder anda former secretary of 
electric power companies,” a pamphlet on the reference to the 
North of England in the Report of the Sub-Committee én Coal 
Conservation, in which the author argues that the Report-is in 
error in attributing to company ownership lower charges for energy 
than in the case of municipal control, and adversely criticises. the 
methods of commercial and financial organisation adopted by the 
companies forming the North-Eastern combination. In particular, 
he comments on the history of the Cleveland group of gompanies, 
the absence of an audit of the business as a whole, and the alleged 
success of the Waste Heat Co., with regard to the reduction of 
charges for electric power supply that is called for in the interests 
of the nation. 

On Tuesday last week a debate took place at the Engineers’ 
Club, Manchester, on the Interim Report of the Coal Conserva- 
tion Sub-Committee on Electric Power Supply. Mr. George 


Hughes presided, and»Mr. 8. L. Pearce, chief electrical engineer . 


to the Manchester Corporation, was the principal speaker. A 
report will appear in our next issue. 


q 
A 
and 
Elec 
the 
assif 
Orn 
for 
(£1 
cha 
tion 
Bor 
(52s 
See 
I 
Nev 
q Nev 
cool 
pre] 
in 
jo 
Ele 
ing 
cool 
secr 
shal 
( 
last 
sho 
Con 
thre 
Con 
cor 
bet 
Bill 
tha 
A 
Con 
| nev 
whi 
bel 
pes 
bee 
mai 
ves! 
and 
of t 
bro 
abo 
’ 
Bri 
on 
191 
the 
Co. 
; C. 
cial 
Ass 
Me 
bee 
in 
for 
LE 
2 for 
pri 
at Dr. 
cro 
bef 
wh 
the 
Doi 
] 
wr 
tre 
str 
We 
ney 
the 
of 
pol 
- of: 
wh 


Vol. 8%. No.'2,103, Marca 15, 1918.) THE ELECTRICAL REVIEW. 257 


Appointments Vacant.—Instructor in electrical engi- 
neering and wiring in connection with the training of discharged 
and disabled sailors and soldiers, for the Barnsley Corporation 
Electricity Committee ; electrical fitters and armature’ winders, for 
the Newport Corporation Electricity and Tramways Department ; 
assistant working electrical engineer (55s. + 15 per cent.), for the 
Ormskirk B. of G.; mains and meter man (50s. + 12} per cent.), 
for the Wishaw Burgh Electricity Department; shift engineer 
(£170) for the Wolverhampton Corporation Electricity Department ; 
charge engineer (£143 + 125 per cent.) for the Weymouth Corpora- 
tion Electricity Works; junior shift engineer (£150) for the 
Borough of Dover Electricity Works; . meter. superintendent 
(52s. 6d.) for Loughborough Corporation Electricity Department. 
See our advertisement pages to-day. 


Electrical Cooking.—Mr. William A. Gillott, of the 
Neweastle Electric Supply Co., Ltd., addressed the members of the 
Newéastle Rotary Club, last week, on the subject of electrical 
cooking. He said that from 35,000 to 40,000 meals per week were 
prepared in Newcastle by- electrical apparatus, and schemes were 
in hand for dealing with 200,000 meals per week. He did not 
think that, four years ago, there were 500 meals so prepared. 
Electric cooking was, therefore, a commercial proposition. Speak- 
ing of cost, he said that in canteens four or five meals could be 
cooked at the cost of a penny. He could say, without giving any 
secrets. away, that a certain firm of caterers in the city were 
shaking hands with themselves over the saving effected-by the use 
of electrical cooking apparatus.— Vewcastle Chronicle. 


Overseas. Trade of the Future.—In our leaderette of 
last week, p. 218, in the course of printers’ corrections, a line was 
accidentally omitted. From line 25 (second column) onwards 
should read thus :— 

“When the new system comes into force the more promising 
Consuls will be eligible as Commercial Attachés after passing 
through specified progressive grades. It will be the work of the 
Commercial Attachés to collect information,” and so on. 


Babcock & Wilcox in Spain.—The Zines Madrid 
correspondent states that an agreement has been concluded 
between Messrs. Babcock & Wilcox and a group of infiuential 
Bilbao capitalists for the establishment of engineering works in 
that city, which will be by far the largest of their kind in Spain. 
A company has been formed, entitled the Sociedad Espanola de 
Construcciones Babcock & Wilcox. It has been formed under the 
new Spanish law for the stimulation of national industry, by 
which the Government guarantees payment of 5 per cent. interest 
on the capital paid up should the net profits of the company fall 
below that percentage. The capital has been fixed at 24 million 
pesetas, approximately 1 million sterling, and 20 millions have 
been issued and subscribed. The object of the company will be to 
manufacture Babcock & Wilcox marine boilers and engines for 
vessels built in Spain, stationary and other boilers, electric cranes 
and conveying machines, drawn steel tubes, and also locomotives 
of the type used in Spain and Portugal, which formerly were all 
brought from Germany. The works of the company will cover 
about 30 acres, and will give employment to about 2,500 men. 


The B.E.A.M.A.—The annual general meeting of the 
British Electrical and Allied Manufacturers’ Association was held 
on February 28th. The report for the year ended September 30th, 
1917, was adopted. On ballot the following were elected to fill 
the five vacancies on the Council :—British Electric Transformer 
Co., Ltd. ; Browett, Lindley & Co., Ltd.; Mather & Platt, Ltd. ; 
C. A. Parsons & Co., Ltd. ; and Yates & Thom, Ltd. The chairman 
mentioned in the course of his remarks that the articles of asso- 
ciation had been entirely recast, and the B.E.A.M.A. was now an 
Association for Manufacturers exclusively, the classes of ‘ Associate 
Member” and “ Associate,” consisting chiefly of factors, having 
been cut out. We shall refer more fully to the report and meeting 
in our next issue. 


Street Lighting Specifications.—The Standard Clauses 
for Street Lighting Specifications recommended in the Majority 
Report of the Street Lighting Specification Committee (see Journal 
1.E.E., 1917, Vol. LV, page 522) have been published in pamphlet 
form. Copies can be obtained from the Secretary of the Institution, 
price 3d. each, or 4d. post-free. 


Electricity and Agriculture—Writing to The Times, 
Dr. Chas, Mercier states that while the electrification of growing 
crops is “in the experimental stage,” the electrification of seed 
before sowing has been proved to be highly beneficial ; farmers 
who tried the process on a small scale have successively increased 
their operations, and this year hundreds of acres in the county of 
Dorset are being sown with electrified seed. 

Prof. Henry Armstrong and Dr. J. Crichtoén-Browne have 
written questioning the facts and deprecating the use of electrical 
treatment on a commercial scale until its efficacy has been demon- 
strated and the “ effects have been accurately defined and gauged.” 
We have not heard that the Admiralty have deferred the use of 
new inventions for the solution of the submarine problem until 
their effects have been accurately measured to the satisfaction of 
the professors, who seem to leave the emergencies of war-time out 
of thgir dalculations. Now is the time to act, and to adopt every 
possible device which offers any prospect of increasing our supply 
offeod.; there will. be plenty of time for accurate measurement 
when we have attained the victory which is essential to our exist- 
ence as an Empire, or even a free nation. We are glad to see that 


Prof. Sir Oliver Lodge, in a letter to Zhe Times, declares that the 
use of the electric discharge over growing crops passed the labora- 
tory stage some time ago, and “has given practical results for some 
years.” 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—At a special pri- 
vate meeting of the York City Council, at which proposed 
increases of salaries to officials in all departments were dis- 
cussed at length, it was decided that the increases in respect 
of the salaries of the engineers in the electricity department, 
who recently received a £50 advance, be referred back to the 
Electricity Committee to consider in conjunction with the 
yay increases of the Askwith award, standing orders to 

suspended to enable the question to be dealt with at a 
later Council meeting. The application of the Askwith award 
to the city electrical engimeer was referred back for further 
information. It was resolved to increase the salary of the 
draughtsman in the electricity department by £10 to £140, 
and for several clerical assistants advances of £5, £3, and 
thereabouts were approved. 

The Hove Lighting Committee has resolved to advance the 
salary of Mr. C. B. Smrru, the electrical engineer, by £100 
per annum.’ Mr. Smith has acted as engineer since the in- 
ception of the old company in 1892, and was retained by the 
Corporation when it took over the undertaking in 1914 as 
engineer at the same salary as that paid him by the com- 
pany, viz., £650 per annum. 

Lieutenant R. L. Actanp has been gazetted Major Com- 
manding the Derbyshire Motor Volunteer Corps. Major 
Acland is borough electrical engineer and tramways manager, 
Chesterfield. 

The technical engineering staff of the Dublin Corporation 
electrical department presented Mr. J. J. O’Nem. with an 
illuminated address and a gold watch in appreciation of his 
work as chairman of the Electricity Supply Committee during 
the past four years. Mr. L. J. Kettle, deputy city electrical 
engineer, who performed the ceremony, said it was no easy 
matter to reconcile the multiplicity of interests involved in 
the huge electrical undertaking and to do justice to the staff 
and the enterprise, but Mr. O'Neill could fairly claim to have 
achieved success. Mr. O'Neill, in acknowledgment, spoke of 
the good relationship which had been maintained between the 
Committee and the staff, and expressed his belief that in the 
near future the electrical undertaking would be one of 
Dublin’s greatest assets, and that before many years fault- 
finding would have to make way for honest appreciation of 
what had been done, and was being done, on behalf of the 
citizens. 

Mr. HERBERT POLLARD, engineer-in-charge to the Rochdale 
Corporation electricity department, has been appointed engi- 
neer-in-charge to the Keighley Corporation. 

At the Plymouth T.C. it was reported that Mr. Everson’s 
appointment as trankways manager would expire on August 
8th, and it was decided that the appointment be continued 
until November 8th, 1919, at £600 per annum and house. 

The salary of Mr. R. H. Campion, eletcrical engineer to the 
Dewsbury Corporation, has been advanced by £25 per year. 
The salary of the assistant engineer has been advanced £20, 
and the Electricity Committee has resolved that the award 
of 12} per cent. bonus on earnings shall apply to all employés 
at _ works who have received the full bonus awards up 
to date. 

At a meeting of the Bolton T.C., last week, it was decided 
to increase the salary of the electrical engineer, Mr. W. J. 
Woop, from £600 to £800 per annum. It was stated that 
Mr. Wood had spent £125,000 on improvements at the Back- 
o’-th’-Bank generating station, and had asked for no special 
assistance. 

Dover T.C. has appointed Mr. HArpur, mains superinten- 
dent, to succeed Mr. Woodman as electrical engineer, at a 
salary of £300 a year and house, and Mr. Suir, works super- 
intendent, as chief assistant electrical engineer at £275 a year. 

Mr. G. Roppy, traffic manager of the Rhondda Tramways, 
having been appointed Divisional Inspector for South Wales 
and Monmouthshire under the Ministry of Food, is to receive 
a presentation from his friends at Porth on March 22nd. 

Presentations have been made to Mr. ALBERT MACKRILL, 
chief clerk in the Hull tramways electrical engineer’s office. 
He is leaving Hull after 18 years’ service with the Corpora- 
tion to take up an appointment at Stoke-on-Trent as com- 
mercial manager to the borough electrical engineer. He was 
presented with a portion of a silver dinner service by Mr. 
Wukinson, subscribed for by the employés. Mr. Elliott, 
chief mechanical engineer, and Mr. Bruce, chief assistant 
engineer, followed with appropriate remarks, and Mr. Ma: 
krill responded. As a personal token of appreciation, Mr. 
Wilkinson handed Mr. Mackrill a gold English lever watch. 

Exeter City Council, on Tuesday, approved the Electricity 
Committee’s recommendation to advance the salary of the 
electrical engineer, Mr. H. D. Munro, from £475 to £650. 
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General.—Mr. C. H. WorpincHam, M.Inst.C.E., whose 
official title under the Admiralty has hitherto been Superin- 
tending Electrical Engineer, will in future be known as 
Director of Electrical Engineering, and his department will 
no longer be attached to that of the Director of Naval Con- 
struction, but be entirely separate and self-contained. 

Mr. H. A. Vernet, who has been appointed Paper Con- 
troller, is a director of the Underground Electric Railways 
Co. and the Metropolitan District Railway, and is also chair- 
man of the Traction & Power Securities Co. 

Monsieur J. A. MONTPELLIER, who for many years was 
editor of our contemporary l’Electricien, which in August, 
1914, suspended operations for the period of the war, has 
become editor of l’Industrie Electrique as from March Ist. 
M. Montpellier has rendered important services in connection 
with the Military Telegraph Service at Paris during the war. 
He has the best wishes of his electrical and journalistic con- 
fréres in this country on his return to the editorial chair. 

Mr. Harotp W.-Smiru, electrical engineer with the Aus- 
tralian Commonwealth Department of Works and Railways, 
has accepted a position with the Westinghouse Co.; Pittsburg, 
U.S.A. Mr. R. C. Creasey has been appointed engineer-in- 
charge of the Corowa, N.S.W., municipal electric supply.— 
Commonwealth Engineer. 

Mr. Sypney Dicks, late senior representative of the Union 
Cable Co., Ltd., of Dagenham, has now joined the Enterprise 
Manufacturing Co., Ltd., as a director. 

Mr. HowarbD Foutps, secretary of Callender’s Cable and 
Construction Co., Ltd., and other companies, has been elected 
#® member of the Council of the Chartered Institute of Secre- 
taries. 

The marriage-took place yesterday, at Bath, of Lieutenant 
CuristopHeR Wape, M.'T'., A.S.C., youngest son of the late 
Mr. J. E. Wade, of Brantingham Thorpe, and the late Mrs. 
Wade, of Kirkella Hall, East Yorks, and Alice Dorothea 
Evelyn, younger daughter of the late Major-General Henry 
Evelyn Coningham, Madras Staff Corps, and Mrs. Coning- 
ham, of Svdney Place. Bath. : 


Roll of Honour.—Lieutenant A. M’Austan, R.F.A., for- 
merly on the staff of the electrical department at Messrs. 
Harland & Wolff’s shipyard at Irvine, has been awarded the 
Military Cross. 

Lance-Corporal A. Gunn, of Polmadie, Scotland, formerly 
in charge of the electric power station at Aitkenhead Col- 
liery, Mount Florida, has been awarded the Military Medal. 

Private H. Frearuerston, of the King’s (Liverpool Regi- 
ment), killed in action, was employed by the British West- 
inghouse Co. at Trafford Park. 

Artificer W..Howartn, an electrician who lost his life on 
board a vessel which was recently torpedoed, was employed 
by Messrs. Richard Haworth & Sons, Ltd., Salford. 

Lance-Corporal G. AtLen, Loyal North Lancashire Regi- 
ment, previously posted missing, now reported killed, aged 
24, was an electrical engineer with Messrs. Heywoods, Ltd., 
Manchester. 

Driver J. W. Seppon, R.F.A., who has died from wounds, 
was an employé of the Lancashire Dynamo & Motor Co., 
Ltd., Trafford Park. 

Gunner H. Savace, R.E., awarded the Military Medal for 
gallantry in the field by mending wire under heavy shell fire, 
was a former employé of Messrs. Dick, Kerr & Co., Ltd., 
Preston. 

Second-Lieutenant J. R. Beckton, R.E.. who has fallen in 
action, aged 28 years, was on the staff of Messrs. Crompton 
and Co., Ltd., of Chelmsford. 

Captain Frank Hizey, Yorkshire Regiment, who has been 
accidentally killed in Italy, aged 23 years, was an electrical 
engineer at Hemsworth Colliery. 

Obituary.—Mr. R. W. Hornssy.—The Times contains a 
notice to the effect that Mr. Richard William Hornsby, late 
of St. Vincent’s, Grantham, passed away on March 7th at 
71, Queen’s Gate, after a long illness. 


CITY NOTES. 


Mr. J. Browne Mantin presided at the 
Westminster u«nnual meeting on February 27th. He 
Electric Supply said that the receipts for 1917 were in 
Corpn., Ltd. excess of those for 1916, owing mainly to 
the power and heating units having in- 
creased by 3,750,000. For the first time in their history cur- 
rent used for these purposes exceeded that for lighting. Costs 
of generation compared very favourably with the previous 
year. The difficulty of obtaining new machinery was one 
which, even after the war,. would continue for some time. 
This had prevented them from shutting down two of their 
older stations, containing old and inefficient machines, as 
they would have done under different circumstances. 
tendency was for coal to rise still higher in price. Tt had cost 
£12,000 more than in 1916, and they consumed 7.100 more 
tons. Increased wages and war bonuses bore materially upon 
production costs, and it was impossihle to forecast the future 
in this connection. Oosts of distribution continued to in- 
crease, owing mainly to cost of materials. Several’ Govern- 
ment Committees had been inquizing into ‘after the 


conditions, and the subjects discussed included the supply of 
electricity. So far, no practical conclusions had been arrived 
at. They had an increase of 0.15d. per unit in current sup- 
plied for power and heating, but lighting current remained 
as in 1916 (10 per cent. above pre-war rates). Captain E. I. 
Bax said that owing to the restricted allowances of coal to 
householders, they had been almost inundated by demands 
for heating, and had not been able to supply everybody who 
had asked for it owing to the difficulties attending new ser- 
vices, and to their feeling obliged to keep in reserve sufficient 
machinery to supply the great calls for all the new Govern- 
ment offices that were growing up al! around them. Their 
consumers now included about 2,300 who among them were 
using about 6,000 electric fires. There would be an enormous 
ae in this department when normal conditions pre- 
valied. 
Mr. A. W. Tart, presiding at the annual 
Metropolitan meeting on Monday, said that the satis- 
Electric Supply factory increase of 15 per cent. in gross 
Co., Ltd. revenue was partly accounted for by the 
increased charges to consumers, and the 
greater part of it related to power supply. Progress in the 
western area, which contained their largest power consumers, 
had been satisfactory, and only limited by the capacity of 
the plant and mains. The Government informed the supply 
companies that the Ministry of Munitions’ 124 per cent. 
award did not apply to their electrical workers, but a strike 
was threatened, and Sir George Askwith held arbitration pro- 
ceedings, with the result that he granted the 124 per cent. to 
all men in the employment of the London companies as from 
October, 1917, ~~ in addition, a further 5s. per week was 
made applicable to them in consequence of pressure put upon 
the companies. Their case could not be properly submitted, 
as they were not invited to attend until after the proceedings 
had commenced. The retrospective charge was imposed not- 
withstanding that it was pointed out. that it was impossible 
for the companies to recover any portion of the same from 
their consumers until some time had elapsed. The accounts, 
therefore, had suffered to the extent to which these charges 
had to be met up to December last. To their company it 
meant not less than £10,000 per annum, apart from increases 
to the staff. It would be necessary to make some further 
adjustment of charges to consumers in order to recover a 
portion of the additional cost. The directors were pleased to 


‘be able to recémmend an increase in the dividend, especially 


as it was accompanied by a substantial increase in the 
amount set aside to the depreciation and reserve fund. He 
hoped that when the war was over, if not before, the elec- 
tricity supply companies would seriously consider some plan 
of amalgamation of interests. The salvation of the situation, 
and the proper development of supply in London, lay~in 
that direction. 


County of London Electric Supply Co., Ltd.—Capital ex- 
pended on account of the company’s London districts during 
1917 was £45,124. Revenue, after deducting expenses, was 
£153,496, plus £18,378 brought forward. Debenture and loan 
interest absorb £43,476, £50,000 is put to reserve for depre- 
ciation, and after paying the preference dividend, and 7 per 
cent., less tax, on the ordinary shares for the year, £15,023 
is to be carried forward. Applications received during the 
year were 4,551 Kw., making the total 69,132 kw. Units 
sold were 37,595,261, an increase of 2,565,399. Consumers in- 
creased from 26,994 to 27,998. In view of cost of coal, wages, 
and material, and the abnormal conditions, the results are 
satisfactory. Coatbridge & Airdrie Electric Supply Co., Ltd., 
made further progress, units sold increasing from 8,414,823 
to 10,072,535. 


Callender’s Cable & Construction Co., Ltd.—The direc- 
tors propose to issue to the ordinary shareholders a new 
ordinary share in addition to each share held, and to sub- 
divide both the preference and ordinary shares (£5 each) 
into denominations of £1 each. In order to do this the 
authorised share capital is to be raised from £500,000 to 
£700,000. After providing for the distribution as above, 
£150,000 in share capital will remain unissued. ‘Treasury 
consent is beg sought. The directors propose the foregoimg 
course as @ measure for bringing the nominal issued capital 
more into accord with the actual funds invested in the busi- 
ness. A surplus has been accumulated, apart from the 
reserve, which exceeds the total issued ordinary share capital. 


Direct Spanish Telegraph Co., Ltd.—Dividends for the 
half-year ended December at the rate of 10 per cent. per 
annum, less tax, on the preference shares, and at the rate of 
6 per cent. per atmum, free of tax, on the ordinary, making 
5 per cent. for the year, also a bonus of 2 per cent., free of 
tax, on the ordinary. 

Charing Cross & City Electricity Supply Co., Ltd.—The 
net earnings of the West-End undertaking fell from £71,642 
in 1916 to £61,869 in 1917__ Dividend on the ordinary shares, 
4 per cent. for the year. The net earnings of the City. under- 
taking fell from £65,555 to £65,388. i 


‘Western Telegraph Co.; Ltd.—Quarterly dividend, 3s. 
per share, free of tax. 


Canadian General Electric Co,, Ltd.—Dividend of 2 
ont the common stock for March quarter. 
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Newcastle-upon-Tyne Electric Supply Co., Ltd.—Connec- 
tions ine during 1917 by 14, H.P. to 297,079 HP. 
Profit, exclusive of renewals or plant imprevements, was 
£309,779, against £263,957 for 1916. £60,000 (as against 
£39,691) is deducted for reserve for plant renewals and im- 
provernents. Debenture and loan interest amounts to £60,606, 
aud there is transferred to reserve for special depreciation 
und contingencies other than the equalisation of dividends 
60,000. After paying 5 per cent. on the preference shares 
and 8 per cent, on the ordinary, £8,468 is to be carried for- 
ward. The general reserve account has been amalgamated 
with the reserve for deprectation, and is known as “’ Reserve 


ior Special Depreciation and Contingencies other than the ~ 


equalisation of dividends.’’ A new account has also been 
opened under the head of ** Reserve for plant renewals and 
improvements”’ The reasons for these changes are to be 
siver at the annual meeting on March 2ist. The additional 
capital expenditure for 1917 was £202,647, representing fur- 
ther extensions at Carville and Dunston power stations, and 
of mains, &e. In order to be in a position to meet further 
developments, when necessary, it is desirable that the prefer- 
ence and ordinary capital should be increased to £1,500,000 
respectively. The matter will be submitted at an extraordi- 
nary general meeting on 2Ist inst. Mr. H. W. F. Bolckow 
has been appointed a director. 

Northampton Electric Light & Power Co., Ltd.—At the 
annual meeting, on March 7th, Mr. F. H. THornton said 
that the chief feature of the year had been the gradual erec- 
tion of the new riverside generating station. Owing to diffi- 
culties which war conditions placed in the way of obtaining 
inaterial, especially steel and iron, progress had not been so 
creat as had been hoped for, but where a year ago there were 
only the foundations, there was ‘now a very substantially- 
built works, which it was expected would be available in the 
autumn of this year. More than two miles of high-tension 
iawins had been laid during the year; units sold had increased 
11 per cent., and revenue from the sale of current 25 per 
cent.; While the depreciation account had been increased by 
6,450. The cost-of coal was £3,858 more than last year, and 
in this connection Mr. Thornton commented on the action of 
the Government in making the 2s. 6d. extra per ton imposed 
in October retrospective over the preceding month. That 
cost the company £1,000, which they were unable to recover, 
and the conduct of the Government was most -unbusiness- 
like. A dividend of 8 per cent. for the half-year on the 
ordinary shares, making 6} per cent. for the year, was 
approved. 


City of London Electric Lighting Co., Ltd.—Capital ex- 
penditure during 1917, £5,839. ritten off in respect of 
buildings, plant, and other works dismantled during 1917, 
£29 372. Revenue for the year £351,186, expenses £209,525, 
leaving £141,661, plus £17,132 brought forward. Interest on 
loans and debenture stock £27,241, reserve £50,000, prefer- 
ence dividend 6 per cent., ordinary dividend 8 per cent., 
carry-forward £17,573. gross revenue increased by 
£18,250 to £351,186, and the net revenue by £7,861 to 
£141,640. The average price obtained per unit sold rose 
from 2.51d. to 2.6ld. Consumers increased by 42 to 14,658, 
and KW. connected by -1,748 to 49,079. Units generated in- 
creased from 33,758,872 to 35,375,929; units sold from 
28,982,456 to 29,697,392; total maximum supply demanded 
rose from 19,198 Kw. to 20,910 Kw. Power units sold 
11,416,597; heating units sold 4,433,031; together 55.37 per 
cent. of the total sold for private supply. Annual meeting : 
March 20th. 


Kensington & Knightsbridge Electric Lighting Co., Ltd. 
—The number of houses and shops increased during 1917 
by 40 to 5,110, and the equivalent of 30-watt lamps added 
was 35,449, making 557,624 (16,728 xw.). The units sold 
increased by 494,522 (10.5 per cent.). The net profit was 
£13,225, plus £205 brought forward. After paying the pre- 
ference dividends, and 7 per cent. for the year on the ordi- 
nary shares, £580 is to be carried forward. The renewal and 
reserve account now stands at £141,425. It is proposed to 
grant an annuity of £100 per annum during his life to a 
sentleman who has served the company for many years, but 
is now entirely incapacitated by illness. Meeting: March 
) 


2 Ist. 


Rushden & District Electric Supply Co., Ltd.—Mr. F. H. 
THORNTON, chairman, said at the annual meeting that 
the real. difficulty of the year had been to obtain fuel 
and other materials. ‘The cost ‘of fuel had increased by 56 
per cent., and this had necessitated increased charges for 
current. A good many, people were asking the company to 
make extensions, and as soon as they could obtain the per- 
mission of the Ministry of Munitions they would do their 
hest to meet the requests, as they anticipated a successful 
future at Rushden. 


Oxford Electric Co., Ltd.—Sm Henry MAnce, presiding 
at the annual meeting last week, referred to the loss of revenue 
from which the company suffered owing to the continued 
restriction of public lighting and shop lighting. Canvassing 
in new districts was practically useless, as it was impossible 
to obtain a permit for the necessary materials. Should they 
—he did not think they would—come within the scope of a 
national electric supply scheme after the war, there was no 
renee why it should not benefit the company os well as the 
pu Cc. 


Boirnemouth & Poole Electricity Supply Co., Ltd.—In- 
cluding £2,265 brought forward, the available balance, after 
paying expenses, is £38,120 Debenture and other interest, 
&c., require £10,885, and £8,000 is put to depreciation 
reserve. After paying the preference dividends, and 6 per 
cent. on the ordinary, less tax, £2,079 is to be carried for- 
ward. Applications received amounted to 12,171 Kw., an in- 
crease of 712 Kw. . Units sold for all purposes were 4,834,988. 
Annual meeting held yesterday, in London. 


Stewarts & Lloyds, Ltd.—Dividend on the preferred ordi- 
nary shares for the past half-year at the rate of 10 per cent. 
per annum; 2s. per share and a bonus of 6d. per share on 
the deferred ordinary; £100,000 for depreciation and excess 
profits duty ; £100,000 to reserve; £20,000 to employés’ benefit 
reserve; carried forward £100,000. 


Melton Mowbray Electric Light Co., Ltd.—Revenue for 
1917, including £395 brought forward, £2,350. Dividend on 
the ordinary shares, 2 per cent. per annum; debenture in- 
terest, £955; reserve for renewals, £800; carry forward, £195. 
At the annual meeting, Mr. W. J. New said that the profits 
had been affected by increased cost all round. Charges to 
consumers had been raised. 


W. T. Glover & Co., Ltd.—Dividend on ordinary shares 
for 1917, 5 per cent., and a bonus of 2} per cent. Debenture 
redemption £6,500, reserve £20,000, carrying forward, sub- 
ject to excess profits duty, £10,770. 


STOCKS’ AND SHARES. 


Tuespay EVENING. 
Tue effect of the intensified War Bond campaign has not yet 
entirely spent itself in the Stock Exchange markets. Busi- 
ness continues to go quietly, and it is evident that a good 
deal of the stock which was turned out last week to provide 
the wherewithal to buy War Bonds and War Savings Certifi- 
cates, has yet to find permanent homes. So long as this in- 
fluence is apparent, there is not likely to be any marked 
revival in Stock Exchange business, but that there is a good 
deal of money about in the provinces.the buying orders | 
the various centres, especially those of Scotland, South Wales, 
and Yorkshire, amply witness. The purely investment mar- 
kets are those most nearly affected by the aftermath of the 
War Bond campaign, and some people ask whether the latter, 
successful though it was, has provided sufficient money for 
the war to carry on without recourse to further borrowing 
in addition to the present War Bonds. Industrials continue 
to absorb most of the public’s attention, while a certain 
——— of speculative interest has revived in base-metal 
ares. 

The meeting of the Underground Electric Railways Co. 
passed off last Friday without particular incident, and those 
who went there in the expectation of a breeze came away 
somewhat disappointed. The chairman dwelt upon the various 
difficulties with which the company is faced, but added little 
new to the general stock of information, probably because there 
was little new to add. A revision of fares is now generally 
looked for, while those who have the good fortune to be work- 
men or season-ticket holders (or both) can afford to smile at 
the prospect of continuing to travel afoot in the company’s 
trains, and at the present scale of charges. Metropolitan 
ordinary stock has weakened to 21, Districts are dull at 14}, 
but Underground incomes rallied to 80, and the 6 per cent. 
income debenture stock to 100} xd. 

The County of London Electric Supply report makes satis- 
factory reading to the shareholders. A dividend at the rate 
of 9 per cent., making 7 per cent. for the year, is declared, 
this being at the same rate as last year’s. The total number 
of units sold showed an increase of 24 millions, and there 
were about 1,000 extra consumers. No change has occurred 
in the price. City Lights, however, are } down, and Charing 
Cross weakened to 33, although the preference at 3} are 5s. 
to the good. 

The Kensington & Knightsbridge Electric accounts show 
an increase in the net profits of £16,000, which is sufficient 
to raise the dividend from 6 per cent. to 7 per cent., the 
carry-forward being slightly increased at the same time. 
These results, in conjunction with those upon which we 
commented last week, have had little effect on the market 
for the time, but they are likely to prove more potent when 
the investor’s attention turns again to this department. At 
present, he is occupied with other matters, and, therefore, 
ignores the ample yields afforded by electric lighting shares, 
though it is necessary to hasten to add that his scope is 
limited in consequence of the shortage of shares on offer in 
the market. 

Metropolitan Electric Ordinary have risen 5s. to 3% in 
consequence of the dividend being raised from 3 per cent. 
to 4 per cent. At the meeting the other day. the chairman 
said he hoped that when the war was over, if it was impos- 
sible to do so before then, the electric supply companies 
would seriously consider some plan of amalgamation of in- 
tetests, He was more than ever convinced that the salvation 
of the situation, and the proper development of the supply of 
electricity within the London area, lay in that direction. 
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The agen market is steady, and Westerns at 154 are 

7s. 6d. up, although, on the other hand, Eastern Ordinary 
at 1514 has shed a point. There is not much doing in this 
section. Marconis have come in for more attention than 
usual, and the price of the parent shares in consequence im- 
proved § to 3 3/16, while the preference advanced to 2 11/16. 
American Marconis are also better at 25s. Oriental Tele- 
phones at 4 3/16 have recovered 1/16. 

The big rises recently secured by Callender’s and Henley’s 
have brought in a few sellers, with the result that Callenders 
at 174 and Henleys at 19} are 5s. and 10s. lower respectively. 
Business marked early this week in Callenders at 17$. Gene- 
ral Electrics have changed hands lately at 19% and 19 9/16, a 
transaction being marked in the preference at 103, the middle 
price. India- Rubber shares keep consistently firm, and on 
top of their previous improvements show a further rise of 
I2Zs. 6d. at 158, shares changing hands on Monday at 15}. 
Babcock & Wilcox rose 3/16 to 34 on the expectation of a 
bonus being declared with the next dividend, and other 
shares of the engineering, iron, and steel groups are generally 
strong. The electric manufacturing shares are just steady, 
activity having died down to some extent, although prices 
are well maintained. 

The course of the rubber market runs mostly on the down- 
ward grade. The imminence of the Budget affords another 
reason for dulness in this section, on account of the fear that 
the Excess Profits Tax may be advanced. Amongst the base- 
metal groups, tin shares make the best showing, although 
there is a fairly brisk demand for those of the iron and steel 
companies. The armament market is somewhat irregular in 
tendency. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Home Exvecrricity Companies. 
Dividend 


Price 
March 19, Rise or fall Yield 
1916, 1916, 1918, this week, p.c, 


Brompton Ordinary .. 9 £618 6 
haring Cross Ordinary 6 618 4 
do. do, do, 4)Pref. 4 4 34 + 618 6 
Chelsea. ee ee 8 3 644 
City of London .. 8 8 iat —? 648 
do. do. 6 per cent, Pref, 6 6 1 _ 518 6 
do. 6 per cent, Pret. 6 6 1 — 518 6 
Kensington Ordinary .. 6 610 38 
London Electric .. 8 «Nil 1 _ Nil 
do. do. 6 per cent. Pref, 8 7 3 — 8 00 
per cent. Pref, - 
8t, James’ eo 8 8 664 
mth London .. ee 6 5 8 - 618 4 
South Metropolitan Pret. o 7 618 4 
Westminster Ordinary . 7 63 618 4 
AND TELEPHONES, 
Tel. Pref, .. 6 944 670 
Def, .. 88/6 $23 6138 4 
Chile Telephone ee 8 8 510 4 
Eastern Extension ee oo 8 8 1 — ‘5 6 0 
Eastern Tel. Ord. ee ee 8 8 1514 al 6 6 7 
Globe Tel, and T. Ord. .. 14 418 8 
do. ee 6 6 1 618s 6 
Great Northern Tel, .. 2 86 611 6 
Indo-European .. ee 18 514 668 
Marconi... WW 16 +: 414 8 
Oriental Telephone Ord. eo & + 217 2 
United R. Plate Tel. .. ee 8 8 eh a 617 4 
West India and Pan, .. ee 6d, 6d, 144 219 2 
Western Telegraph ee ee 1 8 158 + 2 6 2 6 
Home Ralts, 
Central London, Ord, Assented 4 4 624 — 691 
Metropolitan .. ee 1 1 415 8 
nde an ic Nil 
a, Nil Nil 5/- Nil 
do, do, 6 4 80 +34 6% 00 
Forzien Trams, £0, 
Dividend 
’ 1915, 1916 
io-Arg. rams, irst 
do. Qnd Pref, .. st = 
do. 6 Deb .. 56 5 710 6 
Brazil Tractions . ee 4 4 44 - 
Bombay Electric Pret, ;. 6 6 9 =_ 664 
British Columbia Elec, Rly. Pice, 6 5 58 — 988 
do, do, Preferred Nil Nil 34 Nil 
do, Deferred Nil Nil 28 Nil 
do. Deb. 4 60 — 73 9 
Mexico’ rams 5 per cent. Bonds l Ni 37 _ Ni 
6 percent. Bonds Nil Nil 8 — Nil 
Mexican Light Common ee Nil Nil 17 =~ Nil 
do, Pref. .. Nil Nil 29 Nil 
do, lst Bonds .. Nil Nil 88 
ComPanins, 
Babcock & Wilcox ee + 459 
British Aluminium Ord, oe 10 134 609 
British Insulated Ord. .. 6 68 
British Westinghouse Pref, .. 620 
Callenders .. 17: 616 0 
do, 6 Pref, oe oo 6 5 4 — 650 
Castner-Kellner .. Be. 612 2 
Edison Swan, fully paid Nil 
do. do. 4 percent. Deb, 4 4 6 60 
Blectric Construction .. oe % 1 -- 600 
Gen. Elec. Pref. .. oe 1 615 8 
do, 1 6217 
Henley .. 19% 6 2 
do, 4% Pref, .. ee & & 6 2 
India- eo 163 +3 6 8 0 
Telegraph Con, .. .. 2 43 9 


* Dividend paid free of income-tax. 


MARKET QUOTATIONS, 
Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, March 13th. 


CHEMICALS, &c. 
a Acid, Oxalic . oo 
a Ammoniac Sai per ton oy 
a Ammonia, Muriate ‘iarge | crystal) £72 
a of Carbon .. ee 
a Borax... ” £38 se 
a Copper Sulphate .. es ee * £67 10/- ee 
Potash, Chlorate .. ee «+ per lb, 2/6 
» Perchlorate ” 2/- 
Shellac PEF owt, £23 10/- wee 
a Sulphate of Magnesia ++ per ton £16 
e Sulphur, Sublimed Flowers oe £35 ee 
Lump .. ee ee £25 ee 
tals es oe perton 170/- ee 
a Sodium casks e+ per lb, oe 
METALS, &c. 
¢ Brass (rolled metal 2° to 12" basis) per lb, oe ee 
» Tubes drawn) oe ” ee ee 
» Wire, ee ” ee 
Copper Tubes (solid ‘arawn) :. 1/7 to 
gs » Bars +» per ton £147 
ee ” £147 ée 
” ” £152 
” Wire ” £133 
H.C, Wire per lb, 1/33 
f Ebonite Rod .. oe ” 3/- 
Sheet 2/6 
a3 
A Gutta-percha, fine .. ee ee ” 6/10 
A India-rubber, Para fine .. ée ” 2/72 3d. dec 
i Iron Pig a warrants) ... per ton Nom, wb 
» Wire, galv. No. 8, P.O. qual. £42 
g Lead, English Pig .. os ae 
g@ Mercury per bot, Nom. pe 
Mica (in original cases) small per lb, 6d. to 8/- ee 
e » ” » medium ” 8/6 to 6/- os. 
” 7/6 to 14]- & up. oe 
d Silicium Bronze Wire -.. ~°.. per lb. 1/84 ee 
r Steel, Magnet,in bars .. ++ per ton 
g Tin, Block (English) eo ee ” es oe 
n » Wire, Nos.1tol6 .. ee per lb, 4/2 1d. ine. 


Quotations supplied by— 
& g James & Shakes: 
Thos. Bolton & Sons, Ltd, A Edward Till & 
i Bolling & Lowe. 
1 Richard Johnson & Nephew, Ltd, 
Rubber, Gutta-Percha and n P. Ormiston & Sons, 
Telegraph Works Co., Ltd, r W. F. Dennis & Co, 


The Value of Electric Power in Relieving Coal 
Shortage.—Now that the question of coal shortage in the U.S.A. 
has been brought so prominently to the attention of the public by 
the recent closing order of the Fuel Administrator, it is interesting 
to note the splendid work that is being done and the savings 
effected by the railroads that have adopted electricity as a motive 
power on a part of their lines. 

On the Elkhorn grade electrification of the Norfolk and Western 
Railway, which is one of the biggest coal-carrying roads in the 
country, the 270-ton Baldwin-Westinghouse electric locomotives 
haul a 3,250-ton train of steel cars loaded with coal, en route for 
eastern points. Previously to the electrification it required three 
of the biggest modern type of Mallet locomotives equipped with 
mechanical stokers to haul a train of this tonnage up the Elkhorn 
grade at a speed of 7 miles an hour. Two electric locomotives 
haul it up the same grade at 14 miles per hour, double the speed 
formerly obtained by the steam locomotives. 

With electric propulsion the same coal traffic can, therefore, be 
hauled with about one-third the former number of locomotives and 
half the number of engine and train crews. Of equal interest is 
the statement recently made by the Commission of Agriculture of 
the State of Montana in regard to the use of electric power by the 
Chicago, Milwaukee, and St. Paul Railway, now obtaining 160,000 
Kw. of electric power from the hydraulic plant of the Montana 
Power Co., and the saving in fuel effected by this use of water 
power instead of coal has been very gratifying to the State 
officials. 

The Commissioner states :—‘‘ To give an idea of the value of the 
power which is being generated by these plants, it may be stated 
that to produce 160,000 Kw. from coal would require the yearly 
consumption of 2,500,000 tons, which, at the average price of $4 
which would apply at the points where the power is used, would 
amount to $10,000,000. When it is considered that the value of 
this coal is, by means of water power, being saved each year, and 
that during the next ten years this saving will, in all probability, 
be increased seven or eight times, it is not difficult to understand 
that true conservation consists in encouraging the rapid develop 
ment of water power.” 

It has been estimated that the shortage of coal last year 
amounted to 50,000,000 tons; the saving therefore by this one com- 
pany alone of 2,500,000 tons of Montana coal amounts to 5 per 
— of the total shortage in the country last year.— Railway 
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LEAVES FROM AN ENGINEER’S LOG. 
or Sanpy McNas. 


By “ WHISTLEFIELD.” 


RuNNING the munit‘on shop with boys was only a qualified 
success—they needed far too much supervision ; and as the 
generation of electricity was our main business, and the 
making of shell a mere side line, the boys were a bit of a 
nuisance. There were too many hiding places about the 
station also to which they could retire for a smoke or a 
sleep, and it was no good threatening to sack them, for boys 
with any lathe experience at all were in great demand, and 
commanded good wages all over the town. 

The Chief was rather keen to try women on the lathes, 
but Sandy had all the old-time practical engineer’s contempt 
for innovations of any kind, and especially women among 
his machine tools; but in the end it was Sandy who asked 
for the girls, The boys nearly drove him to distraction, 
they were careless and lazy, and he could do nothing with 
them. When he cursed them, they cursed him back, and 
told him if he wasn’t satisfied he knew what todo. Sandy 
did it, but got tired of continually teaching new boys; 
besides, the number of his scrap shell mounted up, so he 
began to listen less sceptically to the Second’s reports of how 
well the women were doing in the various factories in the 
town, and when a quiet little lad to whom he had refused 
either an increase or a discharge note scrapped five shells 
in succession, Sandy capitulated, and told the Chief he 
could take on the women as soon as he liked, and that he 
would teach them. 

The Chief and the Second talked the matter over, and 
decided that they must get a superior type of girl, so that 
there would be no larking between them and the lads. The 
first two candidates were daughters of one of the councillors. 
They were got up in great style, and didn’t look as if they 
had ever done a day’s work in their lives. The Chief tried 
hard to discourage them from doing munition work, at any 
rate unde? his roof, but they were very keen to try, and I 
was detailed off to show them the shop. . We arrived just 
as Sandy, standing in the middle of the shop with his back 
to the door, was giving vent to his feelings on the subject 
of a boy who had broken some teeth on one of the lathes. 
I hadn’t realised before how lurid Sandy really could be 
when he was roused. The two fair candidates wanted to 
know who that “ horrid man” was, and when they found 
out that he was in charge of the munition makers, they did 
not wait to see any more. 

Four girls were finally taken on for a first trial ; three of 
them were selected as likely to shape well, but the fourth 
was the chairman’s niece, and she selected us as the ones 
she would honour with her presence. She was extremely 
pretty, and knew it, and expected to be waited on hand and 
foot. 

When she dropped a spanner or a tool, or got stuck with 
her work, which was pretty frequent, she would look round so 
appealingly that at least three lads would leave their lathes, 
and make a dive to help her; and she was so touchingly 
grateful, that they would watch her more elosely than their 
own jobs, so as to be first to the rescue when she got into 
difficulties again. 

Sandy raved inwardly, it was the only way in which he could 
express himself during the day shift. It was ludicrous to 
hear him burst out with “ What the——” and then suddenly 
switch off into a very polite inquiry as to how the culprit 
could possibly have done such a thing. If the culprit 
was at the other end of the shop from the girls, he got the 
full benefit of Sandy’s thoughts, but in a hoarse whisper. 
On one occasion when the provocation was unbearable, 
Sandy is said to have used Gaelic. Rodgers, who was 
working at the next lathe, and who had been invalided. 
home from Mesopotamia, said, after hearing Sandy on that 
occasion, that he could quite believe his contention that 
Gaelic was the language of Eden, it sounded so satisfyingly 
expressive. 

Day after day Sandy petitioned the Second to get rid of 
“ Venus,” and finally carried his request direct to the 


_Chief. It took Sandy nearly half an hour to unburden 


Anis soul on the subject. The Chief had already heard all 
about it from the Second, and told him to get rid of her at 
once. When the Second asked him if there was any special 
reason he would like him to give the girl for her dismissal, 
the Chief answered irritably: “Tell her she is no damn 
good, and I'll explain to my Chairman to-morrow.” 

What the Second told her I don’t know; they were 
talking together for a long time, then he sent me to tell 
the Chief that Venus had decided to leave of her own 
accord, and was coming up to thank him for all he had done 
for her. 

I gathered afterwards from Venus herself, that the Second 
had expressed great concern at her working for so long with 
such heavy shell, in fact, he had made her quite sorry 
for herself, and finally persuaded her to stop that work 
at once, take a good holiday, and he would give her an 
introduction to the managers of two factories where the 
machines and work were much lighter and safer. I 
wonder what she would have thought if she had known 
that he had gone down to dismiss her, if more diplomatic 
methods had failed. 

Venus was quite enthusiastically grateful to the Chief 
for giving her a chance to do her bit in the War, and the 
Chief was just going to’expand on how pleased he had 
been to have her on the work when he saw the smile 
on the Second’s face and cut it short. 

When he asked the Second afterwards what he had 
said to her, he replied: ‘“ Exactly what you told me te 
say, but I did it in other words, so there will be no 
need for you to explain anything to your Chairman to- 
morrow.” 


The Electrical Industry in the U.S.A—In the Zler- 
trical World of January 5th,a résumé is given of electrical progress 
in 1917, from which we learn that little technical advance has 
been made, under war-time conditions, but large outputs have been 
recorded. The total output of energy was about 27,(100,000,000 
KW.-hours, of which more than half was generated by water power ; 
the remainder consumed only 4 per cent. of the total coal con- 
sumption of the country. In most cases the price of energy 
remains at peace-time rates. Manufacturers have been working at 
great pressure, largely on Government orders. The year has been 
the most prosperous in the history of the electrical supplies business, 
and profits have been good. Excellent progress has been made in 
research in connection with war problems. The drift in steam 
turbine practice has been towards large units, high steam pressure, 
and high temperature. An efficiency of 92°3 per cent. has been 
attained by a 5,250-H.P. horizontal water turbine installed at a 
paper mill, which is claimed as the highest recorded for the hori- 
zontal type; a vertical turbine some years ago reached 93°7 per 
cent., which is also regarded as the record for the type. 

Continued attention is being given to the temperature rise in 
electrical generators. An 8,0U0-K.v.A., 44,000/6,600-volt, 60-cycle, 
self-cooled transformer has been set to work, and is believed to be 
the largest self-cooled unit in existence. An auto-transformer of 
25,000 K.v.A., transforming 12,000 to 24,000 volts, and therefore 
controlling an output of 50,000 K.v.A., is being built. 

Great progress has been made in the manufacture of high- 
pressure insulators. A new type of lightning arrester, with the 
characteristics of the aluminium arrester but entirely dry and 
requiring no charging, has been developed. 

The demand for electric motors and controllers has been urgent. 
Important developments have taken place in storage battery prac- 
tice, especially for Government use, but cannot be disclosed at 
present. 

Mr. T. C. Martin, secretary of the National Electric Light Asso- 
ciation, in the same issue deals with statistics. He estimates the 
revenue of central stations in 1917 at £110,000,000, an increase of 
10 per cent. over 1916. The traction revenue is put at £160,000,000, 
an adivance of one million. The total operating revenues of the 
Bell telephone system are estimated at over £58,000,00'0, and of 
the whole of the telephone systems at £85,000,000. Telegraph 
companies’ earnings are expected toaggregate £35,000,000, Manu- 
facturing revenue is uncertain, but Mr. Martin estimates it at 
£120,000,000 ; the General Electric Co. has stated that its orders 
for 1917 amounted to £48,000,000. Miscellaneous electrical in- 
dustries are figured at £25,000,000. The grand total is £565,000,000, 
or an increase of about 10 per cent. 


Molybdenite in Ontario.—An Eastern molybdenite com- 
pany (says the Agent-General for Ontario) has secured an option on 
200 acres near Kakabeka Falls. The vein has been proved to a 
depth of 50 ft., and a cross-cut shows it to be at least 16 ft. wide. 
The ore will grade over 1 per cent., or about 20 lb. to the ton.— 
Financier. 
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INSULATION UNDER DIRECT AND 
ALTERNATING CURRENT, PARTICULARLY 
‘AS REGARDS MOISTURE.” 


By PROF. THORNTON. 


(Address delivered before the North of England Branch of the 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS.) 


1. The Electrical Structure of Matter—Matter is made up of 
minute electrical charges called electrons; the negative electrons 
are light, the positive electrons relatively heavy. Atoms are pro- 
babhy groups of negative electrons in motion, or grouped around a 
positive nucleus, or some aggregate of such systems. The differ- 
ence between conductors and insulators is that in the former a 
stream of negative electrons can take plage from atom to atom, 
forming an electric current in the conductor, while in dielectrics or 
insulators electrons cannot be separated from the atomic structure 
except under great electrical forces. What happens in the insula- 
tion of a cable is that the insulating material becomes polarised ; 
that is, there is a separation or displacement of charge in the atoms 
of the material, so that if the wire.is positive, the side next to it 
acquires a negative charge, the side next to the sheath an equal 
positive charge. 

2. Residual Charge.—This separation of charge is aided by the 
mutual attraction between neighbouring charges (fig. 1), which 
causes a slow polarisation added to that first started by the applied 
voltage, which may grow for 48 hours. It is this that gives rise 
to residual charge in condensers. The voltage on the conductor 
of a cable left insulated after being charged for a long time by 
unidirectional voltage may be much greater than the original 
charging voltage. For v = Q/K, and a small quantity Q soaking 
out of the standing insulation after the voltage has been cut off 
can, if the capacity K of the cable is small, cause the voltage v to 
reach very high values. 

There is no residual charge with alternating current, for there is 
little time to establish the mutual attraction between molecules 
before the field is reversed. This is the first significant difference 
between continuous and alternating-current distribution, though it 
plays no very important part in practice, except, perhaps, in 
breakdown voltage. 

3. Breakdown Voltage and Frequency.—The voltage per unit 
thickness at which an insulating material can be broken down 
depends greatly on the time of application of the voltage, or on its 
frequency in the case of alternating voltages. The relation has 
the shape shown in fig. 2, the formula for which is :-— 


V=Vy ( + 


So that when ~ is large, «~*" is small, and Vv approaches the value 
Va. When x is zero, that is for steady voltage, v is large. This 
is due to viscosity preventing charge taking up the proper electric 
stretch. 

4. Nature of Breakdown.—The nature of the process by which a 
dielectric, such as india-rubber or glass, breaks down, is Still 
obscure. When the voltage is applied, the charges, which are 
always in the molecules, are separated ; that is, the negative 
charge in one molecule approaches the positive charge in the next 
in line. When the force due to their own attraction, aided by the 


Fic. 1 
Fic. 2. Fig. 4. 


external field, bringing these together, exceeds that which the 
mechanical structure of the atom can support, the negative-charge 
at some one point rushes across to the next atom, and there is a 
slip of negative charge along a line of molecules ; that is, along 
the path of breakdown. The molecules exchange negative 
electron partners all along the line. This produces a kind of 
internal explosion. It is not a spark driven from outside through 
the insulation, but a slip of charge within it. If the damage to 
the molecular structure by this slip is sufficiently great, the original 
“ puncture” may be followed by a rush of current from the circuit 
much greater than that at breakdown, but it is possible for the 
insulation resistance of a system to be better after a spark through 
it than before. This has been known to happen. 

5. The Breakdown of a Cable is, under certain circumstances, 
facilitated by porosity giving rise to osmosis. Evershed has pointed 


* From the Jron and Coal Trades Review. 


_ out the eftormous importance of osmosis, especially of what iS 


called electrical endosmose, jn the phenomena of insulation. There 
may be a surface creep of water by a process which is extremely 
interesting to watch under the microscope. Small drops of 
moisture form on any surface below the dew-point, and when these 
are electrified they run together by a kind of spray effect from the 
side next to the live conductor, so that a film eventually forms. 
Wax on the surface stops this. A good illustration of how it 
occurs is given by the following simple apparatus :—A glass tube 
with rubber stoppers (fig. 3), partly filled with water, contains an 
inner tube having at the bottom a platinum wire fused in. A 
wire through the side is connected to a Wimshurst machine, and 
it.is found that water collects in the negative part of the tube. 
That is, it is carried over from positive to negative. Reversing the 
polarity, the water returns and piles up in the opposite direction. 
Water always goes in the same direction as a current would flow. 
The reason for this is not very clear, but it. would appear to be 
that the edges of the water film form, as it were, a fine point or 
wedge, and the electrical forces at a point, such as a lightning rod 
or a needle, are, as is well known, much larger than those at a 
rounded surface. The film is, therefore, torn up and sprayed 
onward, so that the water advances along the surface like a mole- 
cular watering cart, with the spray in front. 

This effect is even more marked in fine capillary tubes or thin layers 
than on a free surface, and plays an important part in vegetable 
growth. 

6. Under Direct Current, moisture between cables is urged along 
the lines of fcrce from the positive to the negative conductor 
(fig. 4), and if there is a fault—or two faults, or a generally faulty 
cable—moisture penetrates the negative insulation and gathers 
next to the conductor, forming sometimes a kind of sac full of 
liquid. In one case it was found necessary to cut the cable and 
put in a drainage tank holding a gallon or two, which filled in a 
few weeks by moisture driven through the insulation in this 
manner. 

Experiments were conducted ky Mr. Vernier, of the Newcastle 
Supply Co., which illustrated this clearly. Cables were buried in 
damp ground and connected to the supply network at 240 volts. 
When the voltage was direct, the leakage of current rose slowly in 
45 hours to one ampere ; moisture collected at the negative cable 
in large quantities with evolution of steam. When the voltage was 
alternating, the current at switching on was 1°5 amperes, but fell 
in a few hours to zero. That is, an alternating-current fault dries 
itself out completely under the most unfavourable conditions, 
while a direct-current fault gradually but surely gets worse until 
the insulation in its neighbourhood is completely destroyed by the 
passage of the moisture and the heat of the leakage current. 

Prof. Thornton gave the appended figures, which showed that 
a very faulty direct-current system, on being converted to alter- 
nating current, cured itself automatically, and last year had only 
one fault. Facts like these, he said, were conclusive that A.c. supply 
in moist ground, or wherever moisture had access to the insulation, 
was very much safer than direct current. The figures were :— 


Year. No. of faults. 
1909 210 
Direct current ... 4 1910 162 
1911 171 
1912 114 
Transition 1913 59 
1914 15 
Alternating current ...4 1915 14 
1916 1 


The “Safety First” Movement.—A record of the activities 
of the London Safety First Council —a body formed in December, 
1916, to promote increased safety in the use of the streets and 
railways within Greater London—was submitted at the first annual 
meeting of the organisation. Among the members of the Council 
are representatives Of 45 local authorities (six of whom. control 
tramway undertakings), several railway, tramway, and omnibus 
companies, vehicle workers’ associations, technical societies, pro- 
fessional organisations. and commercial firms. During the nine 
months ended September, 1917, the number of street accidents 
within the Metropolitan Police District showed a reduction of 
10 per cent. on the total for the corresponding portion of the pre- 
ceding year, and the number of persons killed in the streets fell from 
577 to 489. An attempt has been made to systematise the methods 
of street illumination and the lighting of vehicles, with a view to 
the convenience of traffic in the darkened streets. Competitions 
and awards have aided in arousing interest in the Council's objects. 
—The Times. 


Battery v. Magneto Ignition in America.—A census 
was taken at the recent motor-car exhibitions in New York and 
Chicago, which revealed the fact that, taking the different makes 
of cars displayed, the number fitted with battery ignition had 
increased from 56°4 per cent. in 1916, and 72°2 per cent. in 1917, to 
77°5 per cent. for the current year, there being a corresponding 
decline in cars fitted with magneto ignition from 43°6 per cent. 
and 27°8 per cent. to 22°5 per cent. The tendency is, of course, 


mainly due to the fact that practically all American cars are now 
fitted with dynamos and batteries for hghting purposes, the 
batteries being also used to furnish current for ignition. 
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PROCESSES FOR THE -MANUFACTURE 
OF ALUMINIUM, 


(Concluded from page 222.) 


Operation.—In order to start the furnace, the upper elec- 
trodes are brought down on to the lower electrodes with the 
intervention of a small resistance, generally provided by small 
pieces of carbon. Cryolite alone, or mixed with fluxes, is 
added gradually to the furnace, and when these materials are 
molten the current is increased to its nermal value, more 
material being added meanwhile. The anodes are raised 
slowly, and when the volume of the bath is sufficient, alumina 
1s added and stirred frequently to favour its solution. In order 
to protect the bath continuously against the cooling and 
oxidising influence ef air, it is covered with a layer of powdered 
alumina. As the deposition of aluminium proceeds, more 
oxide must be added from time to time, and an ingeflious 
means of indicating when more oxide should be added con- 
sists of an incandescent lamp (or several in series) shunted 
across the terminals of the furnace, the resistance of the fila- 
ments being chosen so that the lamps light up when tHe per- 
centage of alumina in the bath is insufficient. Oryolite and 
fluxes have generally to be added at intervals of several days. 

It is essential that the density of the bath be lower than 
that of molten aluminium, in order that the latter may sink 
to the bottom, where it must be protected continuously 
against oxidation by a sufficient depth of molten salts. Solid 
cryolite has a density of 2.92, but this falls to 2.08, giving a 
margin of 0.46 compared with the density of molten alumi- 
nium, which is 2.54. The addition of alumina and fluxes does 
not increase the density of the bath, and inversion of densi- 
a Pc to incorrect composition of the bath occurs very 
rarely. 

If an aluminium furnace becomes too hot, the flame round 
the anodes extends and becomes yellow. The remedy is to 
lower the anodes. Metal collects continuously at the bottom 
of the furnace, and is tapped at intervals of two or three 
days, according to the dimensions of the furnace. Tapping is 
effected not directly, but into a ladle which retains fluorides 
in the solid state. 

Furnaces are best installed in a single line or in parallel 

rows in a large building. There are other arrangements less 
expensive in first cost, but also less convenient in working, 
and favouring the accumulation of heat. 
_ Efficiency, éc.—The efficiency of an individual furnace dur- 
ing normal operation varies from 90 to 95 per cent. of the 
theoretical value, but the overall annual efficiency varies with 
the number of furnaces used simultaneously, with the power 
of each furnace, and with operating mishaps. According to 
M. Flusin, the average production ranges from 460 to 605 lb 
of aluminium per KW.-year, corresponding to an energy ex- 
penditure of 1.86 to 1.41 xw.-hour per lb. of metal, and an 
industrial efficiency of from 58 to 76 per cent. 

As regards consumption of materials, this amounts to 2 Ib. 
of alumina, and from 0.7 to 1 lb. of anodes (including stumps) 
per lb. of aluminium produced. The consumption of cryolite 
and fluxes is very small (say 0.12 to 0.2 Ib. of eryolite and 
0.2 lb. of calcium and aluminium fluorides); the wastage of 
these materials is due to secondary electrolysis volatilisation 
= loss in crushing, and may be reduced by skilful manipula- 

ion. 

Alternative Processes.—If one attempts the electrothermic 
reduction of alumina alone, there is the risk that part of the 
aluminium may be volatilised and reconverted to alumina, 
whilst the remainder may be converted to carbide. The 
Cowles process is based on the reduction of alumina by carbon 
in the presence of iron and copper, at the temperature of the 
electric furnace. The products obtained are pure aluminium, 
and an alloy, viz., ferro- or cupro-aluminium. 

The Tucker and Moody process uses a mixture of alumina, 
150 parts; calcium carbide,“ 200 parts; and coke, 60 parts. 
Calcrum carbide is first formed by reaction between line and 
carbon at the temperature of the electric arc. The exothermic 
nature of this action develops enough heat to facilitate the 
reduction of alumina, but unless the process is completed 
onnty there is considerable risk of forming aluminium car- 

ide. 

The preparation of aluminium from its silicates, i.e., clays, 
offers great possibilities of cheapening the metal. In the 
Cowles-Kayser process, ordinary clay is mixed with carbon 
and sed-salt; the mixture is heated to 1,000 deg. C: and vields, 
besides valuable by-products, a complex silicate of aluminium 
from which alumina is prepared by the action of quicklime. 

It is claimed that by the Moldentrauer process the price of 
aluminium is reduced to 2.15d. per 'b. A mixture of crushed 
clay, hematite and coke is subjected to’ the action of a heavy 
current. By using a suitable’proportion of iron oxide, and 
adding part of the iron in the form of ferro-silicon, the fur- 
nace may be made to yield a mixture consisting almost exclu- 
sively of ferro-silicon and alumina. The latter is crushed and 
passed ‘through a magnetic separator to remove globules of 
ferro-silicon. The yield of aluminium is about 70 per cent. 
of the theoretical value. Ferro-silicon with high silicon con- 
tent is obtained from the first electric furnace, together with 
impure alumina which is melted and electrolysed in a second 
furnace. 

Production and Consumption of Aluminium.—Until 1896 
Switzerland produced more aluminium than any other coun- 


try. Now, however, the annual production is, roughly, as 
follows :— 


United States and Canada 18,000 tons. 
France... 15,000 tons. 
Germany and Austria-Hungary 10,000 tons. 
Switzerland 6,000 tons. 
United Kingdom 3,000 tons. 
Norway... 1,500 tons. 
Italy & a 1,000 tons. 


France exports the most aluminium, and is at the head of 
the European market. French deposits of bauxite yield 130,000 
tons per annum (out of a world’s total of 170,000 tons), and 
since the expiration of the Heroult patents in 1907, the number 
of aluminium works in France has increased rapidly. The 
Soc. Electrometallurgique Francaise produces 9,000 tons of 
aluminium per annum from its works at Largentiere, La 
Praz, and La Saussaz; the Cie. ces Produits Chimiques 
d’Alais, &c., produces 7,000 tons from works at Calipso, St. 
Jean, and St. Felix de Maurienne, and Pontamafrey; the Soc. 
d’Electrochimie produces 1,000 tons at Premont; and the Soc. 
des Produits Electrochimiques des Pyrenees produces 3,000 
tons at Auzat. The principal works are thus in Savoy, in the 
valley of the Maurienne; between Modane and St. Jean there 
are six works representing 80,000 H.P. ’ 

The principal aluminium companies outside France and 
their annual outputs are:—Aluminium Industrie Gesell. : 
Neuhausen 1,000 tons, Chippis 4,000 tons, Rheinfelden 600 
tons, Lend-Gastein 1,200 tons. British Aluminium Oo.: 


. Foyers 800 tons, Stangfjord 1,000 tons. Aluminium Corpora- 


tion: Dolgarrog 1,800 tons. Anglo-Norwegian Aluminium 
Co.: Vigeland 500 tons. Soc. Italiana dell’Alluminio: Bussi 
Pescara 1,200 tons. Soc. Italienne d’Aluminium: Popoli 
1,000 tons. Aluminium Co. of America: (Niagara, Massena, 
Quebec, and Shawinigan) 18,000 tons. 

In the whole world there is about 350,000 u.Pp. devoted to 
the production of 60,000 tons of aluminium. For a year or 
two after the expiration of the Heroult, patents (1907) there 
was over-production, but the demand then overtook the sup- 
ply, and since 1910 there has been a fair state of equilibrium 
between production and demand. Since the beginning of 
the war the use of aluminium and its alloys for munitions 
purposes has extended enormously, and there can be no doubt 
that altiminium (and its alloys), which is already in the sixth 
place in the scale of metals commonly employed, will rise 
much higher still. In the form of clay, aluminium is the 
commonest of all metals, and in view of the great extent to 
which it is now employed for all manner of purposes it is 
interesting to recall that it was almost a precious metal in 
1855, when it cosp £23 per lb. In 1866 the price fell from 
£2 5s. to 28s. a lb.: by 1890 it had reached 7s. per lb.; and for 


. 10 years past the price has been about 8d. a Ib. 


i 


Electric Truck Service in Chicago.—The Common- 
wealth Edison Co., of Chicago, has recently brought into service 
an electric garage, in connection with which a complete garage 
and maintenance scheme for commercial electric vehicles has been 
introduced. The primary idea is to offer a service in which all 
transportation costs are guaranteed. Only new electric trucks of 
standard type and-equipment are to be given the benefit of the new 
service, which covers storage and cleaning, battery charging, main- 
tenance and upkeep of gearing parts, including batteries. tires, Kc. 
This maintenance covers ordinary upkeep of minor repairs as well 
as renewal of tires and batteries. when necessary ; it also includes 
painting the body, it being intended to leave the vehicle practically 
like new, ordinary wear and tear excepted, at the end of the four 
years’ contract period. The cost of rendering the service has been 
based on the company’s own experiences, extending over 15 years, 
with a fleet that has grown to 182 cars. 

The service is charged for on a monthly flat rate, depending, of 
course, on the type of vehicle and its equipment, and including a 
normal battery charge each day ; additional charging. boosting, or 
the use of an extra battery would necessitate an increased rate. 
The rate depends on the average service rendered. and, being a 
fixed flat rate, enables the owner to know what his transportation 
will cost each year, when taken in conjunction with drivers’ 
wages, interest, insurance and taxes. 

The garage, known as Service Station No. 1, holds about 100 
vehicles ; other stations are to be built as occasion may demand. 
Direct current energy at 115-230 volts is led in from two sources, 
the cables terminating in 1,.500-ampere triple-pole switches on the 


control board; 58 charging circuits are provided, these running . 


overhead to points on the ceiling directly over each charging 
outlet. 

A special junction or terminal-box is provided over each outlet ; 
in this connection is made to a flexible cable hanging loosely from 
the box. the cable being securely anchored in the box; at 5 ft. 
above floor level. a double-pole connecting receptacle is fitted from 
which a short flexible jumper is connected to the vehicle under 
charge. With this arrangement careless starting of the vehicle 
only results in opening the lower connecting receptacle. A special 
washing rig is provided, in which the action of pulling down the 
hose starts the flow of water. while the next pull stops it ; this 
saves wear and tear of hose on the floor. and saves water, which is 
an important matter in winter, when warm water is supplied. 
Electrical Review (U.8.A.), Vol. 71, No. 26. 
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THE RONTGEN SOCIETY. 


At the meeting of the Rontcen Society on March 5th, Mr. 
Howarb C. HEAD gave a demonstration, accompanied by 
kinematograph views, of a mobile X-ray wagon unit which 
has been constructed by Messrs. Siemens Bros.,« Lid., for 
service on the Mesopotamia front (a similar equipment has 
been in use for some time in France). He said that the 
designing of a travelling X-ray ambulance opened up great 
possibilities alike for the automobile and the electrical engi- 
neer, and the value of such an equipment was obvious, for 
by this means it became possible to have the X-ray apparatus 
and its power unit taken to its work, instead of the work 
having to be brought to some centre where current was 
available. A particular form of chassis was chosen for its 
low loading line, which made it practically equal to the 
underslung type of car; the panel teak body mounted on 
the chassis was about 13 ft. long by 7 ft. wide, and was 
divided into two compartments, one of them a photographic 
dark-room, and the other the room containing the X-ray 
apparatus. In addition, the caravan carried a portable X-ray 
theatre, formed by means of a framework of poles and tie- 
rods erected at the side of the car, ovér which a tent canvas 
roof and sides could be adjusted. Turning to the electrical 
equipment of the vehicle, Mr. Head said that the generator 
was situated on the exhaust side of the engine, and was 
driven by means of a Westinghouse-Morse rocker chain 
from the main shaft of the engine. It was designed 
to give an output of 3 Kw., or 20 amperes at 150 volts when 
the engine was running at 1,700 rn.p.m. The rocker chain 
was disconnected when the car was running on the road, and 
was only connected when the generator was to be used either 
for running the X-ray plant direct or for charging the bat- 
tery of accumulators. This battery was fitted in two special 
cupboards at the back of the driver’s cab, and the doors of 
these cupboards were, fitted with louvres to ensure perfect 
ventilatioh ; by this arrangement no acid fumes could enter 
the car. The battery was built up in special ebonite com- 
position boxes, which were superior to celluloid, because the 
latter material decomposed under the influence of heat. The 
battery consisted of 38 2-compartment, 4-volt units, making 
76 cells in all of the sealed-in type, and the capacity of each 
cell was 80 ampere hours (intermittent), or 10 amperes for 
24 hours, or 30 amperes for 5 minutes. Therefore the 
X-ray operator was provided with a supply of energy capable 
of undertaking the quickest work and the most difficult cases, 
for he could run the generator and accumulators in parallel. 
The X-ray equipment provided was the standard War Office 
equipment for field service, together with various additions, 
including a Coolidge control outfit, a number of tungsten 
target tubes, an intense discharge induction coil, and ‘three 
‘interruptors of different types. The connections were so 
arranged that X-ray work could be done either in the car 
itself or in the canvas annexe, or, by means of cables from the 
power apparatus, in the room of d hospital or house. Mr. 
Head said that the unit would have a utility even after the 
war was over, as, for instance, in mining districts and in 
scattered areas where no established X-ray plant was avail- 
able within a convenient distance. 

At the same meeting Dr. C. R. C. Lyster and Dr. Smpney 
Russ read a paper on “‘A Biological Basis for Protection 
against X-rays,’’ in which they described a photographic 
method (in preference to an electroscopic one) of discovering 
the amount of X-rays to which the operator was subjected 
in the céurse of his daily duty. In the subsequent discussion 
the opinion was expressed by more than one medical man 
that susceptibility to X-ray dermatitis differed greatly accord- 
ing to the individual, and that in view of this element of 
personal idiosyncrasy it was almost impossible to lay down 
hard and fast rules as to the damaging dose. 


NEW PATENTS APPLIED FOR, 1918, 
(NOT YET PUBLISHED.) 


Cons expressly for this journal by Messrs. W. P. Tuomrson & Co., 
Slectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


3,268. Electric starters and controllers.” E. Scnatrner & J. R. Watton. 
February 


3,272. ‘* Magneto drives of motor cycles, &c.”” James Cycie Co. & W. F. 
Lecumere. February S5th. 

3,277. “* Electric, cables... W. J. Howarp. February 25th. 

3,283. ‘“ Electric controllers of the barr ype.”” . &. 
Veritys, Ltp. February 25th. 

3,303. Variable resistances of rheostats.” Stemens & Haske Akt. Ges. 
February 25th. (Germany, February 15th, 1917.) 

3,304. Automatic telephone Automatic Manurac- 
turiInG Co. February 25th. (U.S.A, March 19th, 1917.) 

3,305. “ Automatic telephone systems.’ Automatic TELEPHONE Manurac- 
turinc Co. February 35th. (U.S.A., May 23rd, 1917.) 

3,308. “Cells or boxes Pe power and lighting electric accumulator for 
—_ lighting, central stations, and submarines."” A. V. Downton. February 


3,330. Automatic snow-shaking aratus for electric lines.” V. Crsart. 
February 25th. (Italy, April 30th, 47) 


3,333. ‘‘ Machine switching telephone exchange systems.” L, Po.inkow- 
sky & Western Exsecrric Co. February -25t 


3,335. Electric conductors.” A. Braxpges, Branpes 
Winkier & A. Winker. February 


3,351. Electric signalling apparatus... H. E. Crammonp & C, E, 
consripcs. February 26th. 


3,379. “ Alternating-current dynamo-electric machines adapted for syn- 
chronous working.” . Hunt & Sanpycrort, Lrp. February 26th. 


3,381. “ Means for preventing electric conductors of traction systems being 
coated with ice.” P. C. Epwarps. February, 26th. 


3,396. ‘‘ Insulated conductors.” J. A. L. Dearvove. February 26th, 


3,397/8/9. ‘‘ Generating power.” Westincnouse Macuine Co. February 
26th. (U.S.A., August Lith, i916) 


3,408. “‘ Electric light fittings and brackets.” 
Houcu. February 26th. 

3,414. Electric accumulators." 
Dean. February 26th. 

3,418. High-voltage distributors for electric ignition March 
Ges. Brown, Boveri et Cig. February 26th. (Germany, March 14th, 113} 


3,420. “ Process for making metals in electric furnaces.” FE. HUMBErt. 
February 26th, 


3,430. Accumulators, &c.”” V. G. Yourmurr. February 26th. 


3,431. Manufacture of iron by electrolyses.” C, Arzano. February 
(Italy, March 19th, 1917.) 

3,436.° Electric oil heater.” R. B. H. Gossace. 

3,440. “ Electromedical apparatus.”” E. E. Grevu.e. February 27th. 

3,446. “ Electric height-indicator.” R. B. T. Pinkney. February 27th, 

3,452. “ Manufacture of electric cells: O. Suserrap, February 27th, 

3,457. ‘#Electric reversing switch mechanism.”” R. K. Wa.tace. Febru- 
ary 27th, 

3,460. ‘* Supply of electrical energy to furnaces, &c.” W. Travis anp T. H. 
Watson & Co, February 27th. 

3,478. ‘Attachment of telegraph wires to insulators.” 
February 27th. 

3,480. ‘‘ Combination of telegraph and telephone apparatus.” 
TING. February 27th. 

3,496. Dynamo-electric machines.”” G. Pcatsant. February 27th. 

3,497. “ Dynamo-electric machines.” G. Tiarsant. February 27th, 

3,505. ‘“* Production of spongy lead.” V. G. Vountary. February 27th. 

3,526. “Sparking plugs for explosion motors."’ Soc. ANON. CARBURATEUR 
Aris. February 27th. (France, March 16th, 1917.) 

3,530. ‘* Machine switching telephone exchange systems.” 
anp Western Execrric Co, February 27th. 

3,532. ‘‘ Carbon conductors.” G. N. Antonorr. February 27th. 

3,541. ‘* Method of electrification of the soil for farming.” R. F. Hat. 
February 28th. 

3,542. ‘* Method of electrification of seed and grain.” R. F. Haut. Feb- 
ruary 28th. 

3,548. “ Electric cables.” W. J. Hows. February 28th. 

3,575. Dynamo-electric machines.” J. Burieicu. February 28th. 

3,577. Method of generating pressure.’ WestincHouse ExsctrRic AND 
ManuracturinGc Co, February 27th. March 31st, 1917.) 

3,584. ‘“‘ X-ray tube stands.” C. E. S. Punuips. February 28th. 


L. Harrison & E. R. 


Cuioriwe Execrrica. Storace Co. & H- 


February 27th. 


W. A. Davis. 


L. E. Aws- 


PoumKkowsky 


3,601. “ Electric motors.” E. S. Frankitn Strornert & Pitt. Febru- 
ary 28th. 

3,617. Starting switches for electric motors.” Orricine 
wicne & W. THompson, March Ist. 


8,623. Jointing electric cables.” W. J. Howarp. March, Ist. 


3,643. “Gas and electric natin candlesticks, &c.’ J. Harrincton. 
Match Ist. 


3,650. ‘* Sparking plugs.” G. Parsons & T. C. E. Rowann. 

3,656. ‘“‘ Lamp mountings for electric ‘ers projectors.” 
Speepometer Corporation. March Ist. S.A., June 19th, 1917.) 

3,660. Electric batteries... G. N. Antonorr. March Ist. 

3,670. ‘ Electric switches and contacts.’ F. A. Ross: March 2nd. 

3,676. Transmission of electrical energy.’"” P. W. Gray. March 2nd. 

3,690. ‘‘ Dynamo-electric machinery.”” J. W. BurieicH. March 2nd. 

3,708. “ Electromagnetic clutches.”” T. S. Duncan & Vickers, Lrp. 

March 2nd. 

3,709. ‘* Slip-ring short-circuiting and brush-contact releasing gear.” A. H. 
Bennett & PHoentx Dynamo Manuracrurinc Co, March 2nd, 


3,718. ‘‘ Couplings or connecting devices for electric circuits.” V. H. 
Broc. March 2nd. (France, March 14th, 1917.) 


March Ist. 
STEWART-WARNER 


3,721. “*Means for starting internal-combustion engines." J. 
C. H. Stepman & Vickers, Ltp. March 2nd 

3,722. ‘Switches for controlling electric motors.”” J. Ercumiis, C. H. 
Srepman & Vickers, Ltp. March 2nd 

3,726. Electric furnaces.” J. Brspy. March 2nd. 


PUBLISHED SPECIFICATIONS. 


The numbers underlined are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1916. 
17,452. GeneraToRS AND Storace Batrrery Systems, H. 
Gill (U.S. Light & Heat Corporation). December 5th, 1916. (113,108.) 
18,389. Sarery ApraRaTU3 FOR PREVENTING INCREASES OF POTENTIAL IN 
Evecrric Instatuations. E, C. R. Marks (E. Uytborck). December 26th, 
1916. (113,110.) 
1917. 
362. Execrric Heatinc Devices. British Thomson-Houston Co. (General 
Electric Co., U.S.A.) January 18th, 1917. (113,118.) 
1,796. Exsecrric Fusss. Simplex 13190)" Ltd., L. M. Waterhouse and 
J. F. Avila. February 5th, 191F, (113,130. 


1,867. Switcnes. Igranic Electric Co. (Cutler-Hammer 


Co., U.S.A.) February 6th, 1917. (113,132.) 

1,930. Art or Meterinc Evecrricity. E. O. Schweitzer. February 8th, 
1917. ‘(113,139.) 

1,962. Execrric Ovens. J. Bradley. February 8th, 1917. (113,142.) 


1,985. Execrric Lamp Locks. J. H.*Collie. February 9th, 1917, (113,145.) 


2,268. Exvecrromacneric Switcnes. British Thomson-Houston Co. (General 
Electric Co., U.S.A.) 1917. (113,150.) 


2,320. Execrric Switcn. Longford, W. w. Longford & W. A. 
Clark, February 16th, 1917. Mais: 152.) 


3,615. Exectric Covp.incs. H. de la Valette. 
4,147. O-tnsuLatep Exectric APPARATUS, 
Bowrey. March 2lst, 1917. (113,172.) 
4,679. Execrrica. Switckes. J. Roberts. 


March Slst, 1916. (105,227.) 
A. Duckham & Co. and S. E. 
March 1917. 
5,067. RecetviInG AND TaPg-PERFORATING ApraraATUs. A, 
Muirhead, A. C. Huskingson and Muirhead & Co. April 10th, 1917. uis.ies} 


6,046. Composite Exectric Insutamnc Susstances. J. L. Major & P. J. 
Pybus. April 28th, 1917. (113,194.) 
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